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INTRODUCING 
JETIA DIESEL: 
ITS FOUR OFTHE 
DESIMILEIIGE 
CARS IN 



a minute. 

How can we soy that 
one car is four of the 
best mileage cars in 
America? 

Easy. 

Because the new 
Jetta Diesel is liter¬ 
ally four yolkswag- 
ens in one. 

when you fill it up, 
the Jetta Diesel's in¬ 
credibly economical like our 
Rabbit Diesel, the best mileage 
car in America. 

In facUt gets an ERA esti¬ 
mated 0 mpg, 57 mpg 
B highway estimate. (Use 
"estimated mpg" for com¬ 
parisons. Your mileage may vary with 
weather, speed and trip length. Ac¬ 
tual highway mileage will probably 
be less.) 

when you load it up, the Jetta Die- 
sefe spacious like our Dasher Diesel 
vyagon. With enough room and lux¬ 
ury so it won't cramp your style-or 
your passengers-on long trips. 

And when you rev 
^ it up, the Jetta Diesel 
mpg handles a lot like our 
sporty Convertible. 
Because, despite its economical die¬ 
sel engine, it js a lot like our Oonvert- 


57^41 


ibie, thanks to its rock-and-pinion 
steering, front-wheel drive and 4- 
wheel independent suspension. 

But perhaps the most impressive 
thing about the Jetta Desel is that it^ 
like a Jetta Diesel. Which means that 
it gives you sleek European styling, 
sophisticated German engineering 
and a trunk large enough to handle 
8 sultcnses. 

So you see, having a Jetta Diesel 
really is like having four of the best 
mileage oars In America. 

Except you only need one park¬ 
ing place. 

AliOUR 
REST IDEAS 
INONECAR. 
JETTA. 
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On Science Policy 
Without Science 

Science and technology have lost signifi¬ 
cant ground in Washington—and therefore 
the nation — during the first six months of 
Ronald Reagan’s administration, and the 
country may soon come to regret it. 

Whenever national commitments are re¬ 
assessed and significantly changed, the 
pleas of special interests are shrill and often 
amplified, and basic needs are likely to be 
lost in the cacophony. In the present case, 
there is reason to fear that technology and 
the educational institutions that serve it are 
being seriously overlooked. 

M.I.T.’s President Paul E. Gray raised 
three issues in his commencement address; 
federal assistance to science and engineer¬ 
ing teaching at colleges and universities, 
support for science and engineering stu¬ 
dents (notably at the graduate level), and 
moves to constrain the international flow of 
technology. Robert C. Cowen (page 8) 
effectively summarizes these concerns. 
Suffice it to say that with technology flow¬ 
ering throughout the world, the United 
States can ill afford to reduce its commit¬ 
ment to the wellsprings of technology and 
isolate itself from the advances of other 
nations with a distorted, myopic view of its 
prowess. 

However, one circumstance surrounding 
the new administration’s approach has 
grave implications beyond the immediate 
issues; most of the new policy seems to 
have been made in ignorance of the arrange¬ 


ments painstakingly put in place during the 
last 40 years to provide counsel from the 
highest levels of the scientific community. 
These organizations, the National Science 
Foundation and the president’s own Office 
of Science and Technology Policy, advise a 
nation whose future is deeply dependent on 
the vitality of its scientific and technologi¬ 
cal establishment. 

Only tardily did the Reagan administra¬ 
tion move to fill the post of White House 
science advisor and thus revitalize the 
Office of Science and Technology Policy. 
Before this, with essentially no input to the 
executive from the science and technology 
community, major changes affecting the 
choices among technological alternatives 
were incorporated into budgets for fiscal 
1982. The basic problem is not that the 
science policymaking leadership of the last 
40 years has been retired, though (as the 
viewpoints of the president of the influen¬ 
tial Heritage Foundation [see page 10] 
reveal) that is a matter of grave concern. 
The real issue is that the wisdom of collab¬ 
oration between science and government in 
this critical policy arena was so easily repu¬ 
diated. 

Jerome B. Wiesner, president emeritus 
of M.l.T. who was science advisor to Presi¬ 
dent John F. Kennedy, summarized the sit¬ 
uation last spring in a warning to Professor 
Frank Press, retiring from M.l.T. to be¬ 
come president of the National Academy 
of Sciences; “You will be dealing with a 
government that doesn’t want advice that 
will get in the way of what it wants to 
do."—J.M. 
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LETTERS 


Fishing Future 

R.L. Edwards and J.B. Suomala, Jr. 
{‘‘World Fisheries in the Twenty-First 
Century," February/March, p. 42) char¬ 
acterize today’s fishing trawlers and gear as 
near-optimal and fishing style as random. 
Neither is generally true. New materials, 
innovative trawl-system designs, and a bet¬ 
ter understanding of fish behavior will con¬ 
tinue to make {XKsible both incremental 
and sweeping improvements in trawling 
efficiency. Trawl skippers combine precise 
navigation, sensitive fish detection equip¬ 
ment, and a cherished knowledge of where 
to fish based on season, weather conditions, 
time of day, tidal currents, and manage¬ 
ment quotas to maximize vessel profits — 
hardly a random process. 

Before open ocean weirs can be seriously 
considered, the problem of how to haul 
aboard the corralled fish must be ad¬ 
dressed. In addition, the energy embodied 
in these extensive weirs could significantly 
effect the total system efficiency. Proven 
passive techniques such as long lining, gill 
netting, and tub trawling seem more likely 
candidates for expansion on a purely ener- 
gy-to-protein basis. Full catch utilization, 
sail-assist, improved brayton cycles, and 
coal-fired plants with high-technology aids 
will extend the practice of trawling far 
beyond the time frame suggested. To ex¬ 
pect the fishing industry to abandon its 
preferred techniques while the rest of soci¬ 
ety proceeds as usual is illogical. 

Cliff Goudey 
Charlestown, Mass. 

Mr. Goudey is an engineering consultant 
with Sea Otter Trawl Gear. — Ed. 

Photovoltaics: Even in Chicago? 

“Electricity Off the RooF’ {November/ 
December 1980, p. 81) would have been 
better titled “Electricity Off the Wall.” 

The peak demand for electricity in my 
house — for the air conditioner, range, and 
other appliances—is about 15 kilowatts on 
a hot summer day. If the cost per peak watt 
for electricity generated by photovoltaics is 
$1.60, the system required for my house 
would cost approximately $24,000; this 
compares very unfavorably with my annual 
electric bill (1980) of $1,400. Further¬ 
more, I would require a rather massive bat¬ 
tery for storing pwwer against those times 
of cloudiness and darkness that “solar ener- 
gists” seem to forget about. 

Charles A. Licht 
Olympia Fields, III. 


Mr. Licht is president of Charles Licht 
Engineering Associates, Inc. Edward C. 
Kern, Jr., assistant group leader in energy 
systems engineering at the M.I.T. Lincoln 
Laboratory, responds: 

The photovoltaic systems we are building 
are hot designed to fulfill the maximum 
demand of a house; we propxae to produce 
perhaps 75 percent of annual energy needs. 
We expwct the utility grid to provide sup>- 
plementary px>wer when solar photovoltaic 
output is less than the house load; similarly, 
when solar output exceeds house load, the 
excess energy would be fed into the grid, 
purchased by the utility, and sold to other 
customers. 

The purchase price for this excess energy 
would be related to the cost of fuel dis¬ 
placed, typically about half the current sell¬ 
ing price of electricity based on the cost of 
capital equipment, piersonnel, and fuel. But 
if photovoltaic systems produce energy 
during hours of p)eak demand when utilities 
use expensive fuels and inefficient “p>eak- 


ing” generators, homeowners should re¬ 
ceive a higher price. 

Thus, the M.I.T. Energy Laboratory has 
concluded that electricity purchase prices 
for the utility will be from 50 to 80 percent 
of selling prices in systems in which photo¬ 
voltaics contribute 20 p)ercent or less of 
total electric load. If photovoltaics increase 
beyond that level, storage systems at a util¬ 
itywide scale, not in individual homes, will 
be required. 

Mr. Licht’s $1,400 electric bill is far 
above that of the average customer (6,673 
kilowatt-hours at a total price of $341 in 
1979) of his utility, Chicago’s Common¬ 
wealth Edison Co. Our analyses indicate 
that reliable photovoltaic systems generat¬ 
ing pxjwer for $1.60 p)er watt would be 
attractive to such average customers in 
1986 in typical U.S. climates; this repre¬ 
sents a cost of 8.5 cents per kilowatt-hour, 
compared with the 9.5 cents estimated for 
electricity generated by conventional 
means five years hence. Regrettably for 
Mr. Licht, Chicago ranks relatively low 
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Letters 


among U.S. cities with respect to the 
amount of sunshine it receives; his price for 
photovoltaic electricity in 1986 may not be 
quite so favorable. 

Stumbling in the Right Direction 

Only through selective inattention {"Con¬ 
tinuity and Change: Thinking in New 
Ways about Large and Persistent Prob¬ 
lems,” February I March, p. 52) could 
David Rose believe that his own partial 
solution to “the energy problem” brings us 
to “the forefront of the problem.” In 1973, 
the Committee for a Better Environment 
published a series of articles through the 
Asbury Park Press proposing the same 
long-term strategy: reduced use of fossil 
fuels through energy efficiency and diversi¬ 
ty of energy sources. But there is no con¬ 
sensus on the safety of the nuclear alterna¬ 
tive, the role of subsidies, the need for reg¬ 
ulation, and the choice between controlled 
and free-market pricing. 

All experts resort to selective inattention 
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and we must try harder to be self-critical. 
Rose is wrong when he writes that his pro¬ 
posed strategy “is quite different from 
what is being practiced.” We have an over¬ 
supply of gasoline, and the United States 
has increased its energy efficiency by 12 
percent since the 1973 oil embargo. As 
long as people pay attention to the facts of 
supply and demand and ignore the experts, 
we will continue to stumble in the right 
direction. 

Martin B. Brilliant 
Holmdel, N.J. 

Professor Rose responds: 

Mr. Brilliant’s example of the Asbury Park 
Press series illuminates the problem: many 
people were saying the same general things 
in 1973 and earlier, and many detailed 
analyses of nuclear versus fossil-fuel op¬ 
tions and the importance of conservation 
existed, albeit in more primitive form. But 
still the response does not measure up to 
the challenge. Most U.S. conservation 
measures, with the exception of the dra¬ 
matic shift to smaller cars in 1980, incorpo¬ 
rate little new technology and rather in¬ 
volve changes in patterns of use. While use¬ 
ful, much of this effort isn’t what many 
people had in mind. The “oversupply” of 
gasoline could be wiped out in a short while 
if OPEC reduced its production by 2 mil¬ 
lion barrels per day, less than 10 percent of 
its production, possibly to the long-term 
benefit of some of its members. 

Nature’s Potential 

I am confident that the biggest change as 
the proportion of managers who are also 
female increases will be the dissipation of 
fears and superstitions concerning “sex- 
linked characteristics” ("Management in 
the 1980s" by Roy Amara, April, p.76). 
Despite sensational popular-science arti¬ 
cles, evidence overwhelmingly shows that 
nurture makes the individual out of Na¬ 
ture’s potential. 

Karen Furuhjelm 
Nashua, N.H. 

Effects of Petroleum Development 

In “Fish versus Fuel: A Slippery Quanda¬ 
ry” (January, p. 68), Robert Howarth 
states that the Offshore Ecology Investiga¬ 
tion (OEl) conducted by Gulf Universities 
Research Consortium (GURC) “in no way 
proves that oil development is safe.” 
GURC made no such claim; the primary 
conclusion of the OEI was that if cumula¬ 


tive effects of petroleum were present 
(they were not observed), they were ob¬ 
scured by natural variabilities that domi¬ 
nate the estuarine and offshore ecosys¬ 
tems. 

A complete description of the OEI, its 
results, and the results of a detailed peer 
review of the data and an evaluation of its 
conclusions is presented in a Rice Universi¬ 
ty Studies monograph, while the final OEI 
report is available on microfilm and has 
been widely distributed to federal agen¬ 
cies. 

The OEI concluded that the coastal and 
offshore ecosystems studied were healthy 
despite more than 35 years of intensive 
petroleum development. This appears to 
establish that these ecosystems have a rea¬ 
sonable and practical tolerance of such 
activities. Unfortunately, GURC was af¬ 
forded the luxury of only limited historical 
(baseline) data, a point of criticism in the 
article. For this and other reasons, we con¬ 
cur that the OEI findings do not constitute 
scientific proof that there are no adverse 
effects of any kind. 

James M. Sharp 
Houston, Tex. 

Mr. Sharp is president of Gulf Universi¬ 
ties Research Consortium. Dr. Howarth 
responds: 

The individual investigators of the OEI 
wrote final reports of their work, and 
GURC then wrote and released the “Final 
Project Planning Council Consensus Re¬ 
port” in 1974. Neither the individual re¬ 
ports nor the consensus report were sub¬ 
jected to peer review, and the investigators’ 
reports were long, detailed, and not readily 
available. However, the consensus report 
was widely circulated to politicians, gov¬ 
ernment officials, the media, and others. 
The Rice University Studies monograph 
was not released until five years later, after 
GURC had received a great deal of crit- 
cism for the lack of peer review of their 
original reports. 

The data collected by GURC totally fail 
to support the statement by Mr. Sharp and 
the writers of the consensus report that 
“the coastal and offshore ecosystems stud¬ 
ied were healthy despite more than 35 
years of intense petroleum development.” 
The GURC studies compared the biota 
near rigs with other control sites and found 
few if any significant differences. Evidence 
strongly indicates that not only the rig sites 
but the control sites were polluted. One of 
the GURC investigators. Dr. Kritzler, con- 
Continued on page 22 
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How Amoco uses an evolving science 
to help search for new oil and natural gas. 


The earth science known as geo¬ 
chemistry is helping Amoco scientists 
determine the thermal maturity of 
organic matter in the earth's crust. Oil 
and natural gas can be present and 
discovered only in those regions 
where source beds have b^n prop¬ 
erly matured with the correct ratios 
of heat and time. 

Geochemists use a variety of tech¬ 
niques on rock samples, including 


pyrolysis and solvent extraction to 
determine where and when the source 
beds have expelled their oil. 

These techniques and others have 
aided Amoco in understanding the 
potential of discoveries such as those 
in the Overthrust Belt in Utah and 
Wyoming. Amoco is working in this 
science and others to provide the 
energy to keep America growing in 
the year 2000 and beyond. 



You expect more from a leader. 





















Kenneth BouMing 



Survival at 
Gunpoint 

O NE of the few predictions in which 1 
have confidence is that unless some 
means can be found of lubricating the San 
Andreas fault, San Francisco will be de¬ 
stroyed by a major earthquake in x years. A 
similar proposition in which I have equal 
confidence is that the United States and 
the Soviet Union will destroy each other in 
a nuclear war in x years if the present inter¬ 
national system continues. I have an intu¬ 
itive feeling that the probability of any giv¬ 
en value of X is about the same in both 
cases, and it may even be a little higher in 
the second case. The destruction of San 
Francisco would be a recoverable catastro¬ 
phe; a nuclear war might not be. Even if 
something survived, would we reconstruct 
the system that produced such destruction, 
and if not, why not get rid of that system 
now? 

There are those of course, who believe 
that the disease is incurable and the propo¬ 
sition that our society will be dead in x 
years is as immutable as the proposition 
that 1 will be dead in x years. However, the 
fact that personal death is inevitable does 
not deter us from trying to prolong vigor¬ 
ous life. Similarly, one prefers that society 
not die of certain things, one being a nucle¬ 
ar war. 

Under these circumstances it is amazing 
that the belief in national defense and sta¬ 
ble deterrence continues when it is clear 
that national defense can no longer defend 
and that deterrence, while it can deter in 
the short run, must lead to eventual catas¬ 
trophe. One would expect that a great 
intellectual effort would be made to widen 
decision-making agendas, explore every 
possible alternative future, and make a 
renewed effort to understand the complexi¬ 
ties of human behavior under conditions of 
threat. 

None of this is happening. There used to 
be two items on the agenda, an arms race 
and arms control. The latter has now been 
virtually rejected, and we are committed to 
an arms race, a policy of hatred abroad and 
meanness at home, which brings the day of 
our destruction all the closer. We may, of 
course, go to the brink and withdraw, as we 
did in the Cuban crisis. However, one day 
we will go to a brink from which we will 
not withdraw and that will be the end. 
Future historians, if there are any, may 
conclude that at this moment in history the 
United States was overcome by a death 



wish, perhaps occasioned by the childhood 
trauma and Oedipus complex derived from 
a history of revolution. The Russians are in 
exactly the same or an even more intense 
version of the same psychological situa¬ 
tion. 

Managing Conflict 

Nevertheless, there are agendas and fu¬ 
tures different from the suicidal one on 
which we seem to have decided. The trou¬ 
ble with having made any decision is that 
we stop thinking about further agendas. No 
decision should be regarded as Anal, and 
the search for agendas should always con¬ 
tinue. One suspects it is the lack of agendas 
rather than a defect of our choices among 
them that is the major source of bad deci¬ 
sions. When the agenda is reduced to one 
item and the chooser, whether a politician 
or an executive, says “I have no alterna¬ 
tive,” we are virtually certain of a bad deci¬ 
sion. 

How, then, can we widen the agendas for 
national defense, the international system, 
and particularly U.S.-Soviet relations? The 
first place is in our own minds. As long as 
we think solely in terms of winning fights 
instead of managing conflict, our agenda 
can only lead to catastrophe. A fight is all 
right for a boxing match, but if the boxers 


are armed with pistols at close range, which 
is about the situation of the United States 
and the Soviet Union, it is not much of a 
game. The rise in the political influence of 
the military, a characteristic of virtually all 
societies in the last 30 years, can only lead 
to catastrophe, unless the military them¬ 
selves recognize that in the modern world 
even winning a fight can be disastrous. The 
loser may even emerge better off, as indeed 
happened in the Second World War. Eco¬ 
nomically, the military losers, Japan and 
Germany, won simply because they lost 
their own military, the greatest enemy of 
almost any country. 

Empathizing with the Enemy 

What does it mean, then, to become inter¬ 
ested in managing conflict rather than in 
winning fights? We do not necessarily have 
to do away with fights altogether, but they 
must be highly limited and hedged with 
taboo. We do not have to pretend that hos¬ 
tility or even conflicts do not exist, but we 
must turn enemies into opponents and 
become boxers rather than duelists. 

The transformation of enemies into op¬ 
ponents is a complex process that involves 
understanding and respecting the opponent 
rather than blindly hating and fearing the 
enemy. It involves a certain amount of 
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empathy, ironically a very important skill 
in winning fights. Indeed, there is a strong 
tendency for those who win fights to pre¬ 
dict what the opponents will do in a com¬ 
plex situation, whether this is boxing, foot¬ 
ball, chess, or battle. 

Sometimes this change in attitude may 
be effected by some higher authority ac¬ 
cepted by both parties. Sometimes it comes 
about through a process of mutual reaction 
and response, what might be called a “neg¬ 
ative arms race,” initiated by one party. 
Even though such attempts at arms control 
have been frustrated so far by an inade¬ 
quate psychological foundation, they can 
be practiced. As long as the ideology 
remains that of the enemy rather than the 
opponent, positive arms races are much 
more likely than negative ones. 

One obstacle in getting p)eopie to think in 
terms of opponents instead of enemies is 
that it is not clear what actions should fol¬ 
low. We know what to do with enemies— 
develop hatred, fear, and build up threats. 
But in thinking of enemies as opponents, 
we are forced to consider more deeply what 
the conflict is about. In particular, we have 
to understand how threats affect those 
whose behavior is governed by a neurotic 


tendency. Both the United States and the 
Soviet Union are alcoholics, each pursuing 
a form of destructive behavior driven by a 
neurotic compulsion. Perhaps the first step 
toward understanding one’s own neurosis is 
an attempt to understand the opponent’s 
neurosis. The trouble is that each country 
projects its neurosis onto the opponent, 
whereas each may have different sources. 

For example, one can hardly blame the 
Soviet Union for being excessively neurotic 
about security when its “childhood trau¬ 
ma” includes 400 years of intolerable Tar¬ 
tar rule, its adolescent trauma includes 
Napoleon’s and Hitler’s invasions, and 
when it now feels caught in a vise between 
a hostile China and a hostile West. Russia 
is like the donkey between two skunks; it is 
not surprising that it ends up kicking and 
screaming and biting Afghanistan. 

Although the United States has had a 
less traumatic history, it did have the Revo¬ 
lution, the Civil War, and the Great De¬ 
pression. Since 1870, it has felt secure 
behind its two great moats of the Atlantic 
and the Pacific, and that it made the great 
discovery of freedom. As a result, it has 
wanted to be loved, and rejections from 
around the world have been deeply painful. 


However, an agenda of conflict manage¬ 
ment is quite feasible, though one can nev¬ 
er guarantee success: there always has to be 
luck. We were lucky to have Eisenhower 
and Khrushchev, two country boys raised 
to political power who had some symp)athy 
with each other. Now we have a cowboy 
facing a dotard sheriff. But good luck may 
come again, and the idea of conflict man¬ 
agement may spread. 

There is still one agenda that is so far 
from anybody’s list that it seems almost 
absurd: unilateral disarmament and accep)- 
tance of the consequences. This is such an 
extreme and uncertain p>osition that no¬ 
body has given it any serious thought. It 
would involve a profound change in the ide¬ 
ology and attitude of the mass of American 
people, who still believe in winning fights 
rather than managing conflict. This scenar¬ 
io needs to be explored seriously: it might 
turn out to be our only chance for surviv¬ 
al. □ 


Kenneth E. Boulding is a program director 
at the Institute of Behavioral Science and 
distinguished professor emeritus of eco¬ 
nomics at the University of Colorado at 
Boulder. 


Removing the Weapon 

by Steven J. Marcus 

To be caught in the neighborhood of a 
nuclear reactor meltdown would be un¬ 
pleasant and a long-term threat to your 
health. To be victimized by an explod¬ 
ing nuclear weapwn would be consider¬ 
ably more unpleasant—although the ag¬ 
ony would be brief—and just about as 
unhealthy a situation as could pxKsibly 
occur. There’s only one thing worse: to 
be near a nuclear power plant being hit 
by a nuclear weapon. 

Why study such a seemingly academ¬ 
ic, worst-case scenario? Because it is a 
p>oignant reminder of the modern 
world’s vulnerability to nuclear weapv- 
ons, say Dr. Kosta Tsipis (director of 
the Program in Science and Technology 
for International Security at M.I.T.) 
and his student Steven Fetter. As they 
observe in their recent repiort “Cata¬ 
strophic Nuclear Radiation Releases,” 
“A determined or desperate combatant 
can, by waiting for the proper weather 
conditions, devastate a substantial frac¬ 
tion of the industrial capacity of an 


opponent with a single nuclear weapwn 
aimed at a reactor.” 

Although the number of immediate 
casualties from the nuclear-weapwn/ 
nuclear-reactor combination would not 
be appreciably worse than those from 
the weapon alone (a “ground burst”), 
the long-term difference would be sub¬ 
stantial. “The reactor nuclide inventory 
has a decay rate much slower than that 
of the bomb debris,” observe Tsipis and 
Fetter, so that “a month after the explo¬ 
sion [of a one-megaton weap>on on a 
one-gigawatt reactor], the area that re¬ 
mains uninhabitable is three times larg¬ 
er, and after one year ten times larger... 
as compxired to a simple ground-weapon 
detonation.” All in all, they calculate, 
the “cumulative losses” (uninhabitable 
land, measured in square-mile years) 
would be “40 times greater than the 
damage caused by a surface burst 
alone.” 

So what do Tsipis and Fetter suggest 
we do to avoid this contingency—what 
they call a “totally unacceptable eventu¬ 
ality”? There are several options, none 
practical, for removing the target: elimi¬ 
nate the nuclear reactor industry (too 
late); dismantle all above-ground reac¬ 


tors and rebuild them underground (too 
expensive); or negotiate to place reac¬ 
tors off-limits in the event of war (too 
improbable). A more sensible route, 
they claim, is to remove the weapwn: “If 
a single conclusion were to be drawn 
from this reptort, it must be that a single 
nuclear weapon detonation on the 
ground generates radioactive fallout 
many times more intense and contami¬ 
nates much broader areas than the worst 
conceivable nuclear reactor accident.” 
Thus, they assert, “the relatively intense 
preoccupjation of the general public 
with the risks presented by nuclear 
p)ower plants, as compared to the risks 
inherent in a nuclear war, appears mis¬ 
placed.” 

This is not the first time that arms- 
control analysts, in their well-inten¬ 
tioned efforts to sensitize the public, 
have essentially minimized the need for 
public concern about nuclear pwwer 
plants and other technologies of high 
pjcrceived risk. Their goal is to empha¬ 
size the considerably greater risk, and 
impact, of nuclear war. However, is it 
p)olitically or scientifically sound to dis¬ 
miss all problems other than the num- 
Continued on page 16 
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Federal R&D: Let 
Them Eat Seedcom 

C C T? ROM the cyclotrons of Berkeley to 
r* the labs of we’re the lads 

that you can trust to keep our country 
strong and free.” So sang a platoon of 
white-coated physicists in a cartoon that 
mirrored the United States’ mood of the 
late 1950s. A bold thrust into space by the 
Soviet Union had shocked the American 
public, which now looked to basic research 
and science and engineering education to 
revitalize our technological prowess and 
strengthen our security. Nearly a quarter 
of a century later, the public seems to have 
lost that faith. How else to explain the 
actions of an administration, purportedly 
committed to strengthening U.S. technolo¬ 
gy and defense, which nonetheless chokes 
off badly needed funding for relevant edu¬ 
cation and continues regulations that ham¬ 
string research in universities? How else to 
account for the apparent acquiescence of 
Congress? 

The situation has become so alarming 
that scientific leaders and university ad¬ 
ministrators talk in terms of “crisis” and 
“threats to national security.” Indeed, 
M.I.T. President Paul E. Gray devoted 
most of his commencement address last 
June 1 to the subject. Noting that great 
research universities are “fragile,” he 
warned that “it takes forever to create 
them and but a moment to lose them.” The 
danger of eroding their effectiveness—if 
not of losing them outright—is very real. 

The U.S. scientific and engineering com¬ 
munity accepts the fact that it must bear a 
fair share of federal budget trims. Howev¬ 
er, it is widely believed that the elimination 
or severe curtailment of National Science 
Foundation (NSF) support for science ed¬ 
ucation and social, behavioral, and econom¬ 
ic sciences could damage our scientific and 
technological strength out of all proportion 
to the amount of money saved. This con¬ 
cern is heightened by the perception that 
the cutbacks reflect ignorance of the cru¬ 
cial role of science education and an ideo¬ 
logical distaste for “soft” Science. 

The physical and biological sciences ac¬ 
tually fare moderately well under the Rea¬ 
gan budget. But the NSFs educational 
program would be phased out and support 
for graduate fellowships eliminated. Edu¬ 
cational funds would be cut from about $70 
million in fiscal 1981 to $10 million in fis¬ 
cal 1982, leaving just enough to cover exist¬ 
ing fellowship commitments. A $75-mil- 


lion program to help universities upgrade 
antiquated teaching equipment would also 
be eliminated. Plans to help women and 
minorities enter science and engineering 
would be scrapped. 

The administration argues that the NSF 
program is encompassed by the far larger 
educational commitments of other agencies 
and that its function would be better left to 
states and local communities. However, 
nothing could fill the role of the NSF as a 
catalyst for upgrading science education at 
precollege and university levels. 

“To expect scientific and technological 
progress while abandoning efforts at im¬ 
proving science and technological teaching 
in our schools is illogical and a disservice to 
the nation’s interests,” Allan Bromley, 
president of the American Association for 
the Advancement of Science (AAAS), has 
warned. Such a course “would deal a severe 
setback to U.S. science and technology and 
to the country’s industrial, commercial, 
and military strengths,” say the directors 
of the American Chemical Society. 

The fact that the budget decisions were 
made without competent scientific or engi¬ 
neering advice sharpens the concern of the 
scientific community. The NSF budget 
was revamped before the post of White 
House science advisor had been filled and 
without consulting the National Science 
Board, a 24-member citizen group that, 
with the director, legally constitutes the 
foundation. 

Even more galling is the prejudice 
against social and economic sciences, to say 
nothing of the humanities, which some see 
as a reaction against “soft” sciences that 
provide some of the data used to promote 
social programs. William D. Carey, AAAS 
executive officer, summed up this concern 


in Science-. “For the first time in the post¬ 
war partnership of science with govern¬ 
ment, summary judgment has been passed 
on the legitimacy of p)articular fields of sci¬ 
entific inquiry without the benefit of due 
process. The social and economic sciences 
have been scored as flunking tests of need 
and worth on the scale of government fiscal 
values.... Isolating the social and econom¬ 
ic sciences means inflicting damage on the 
integrity of all scholarship.” 

Cutting the Schools That Feed Us 

Special concern is felt by engineering edu¬ 
cators. As Courtland D. Perkins, president 
of the National Academy of Engineering, 
says, “The defense of the country and its 
economic growth are both endangered by 
the decline in available engineering talent 
resulting from serious problems ... in our 
engineering education programs.” 

Broadly speaking, the problem shows up 
as a precipitous drop in graduate engineer¬ 
ing enrollments. Although the United 
States still turns out many high-quality 
engineers at the bachelor level, as many as 
half of all graduate students are foreign 
nationals who will return home. The 
United States simply is not educating the 
people it needs to fill engineering faculty 
positions, a number of which already go 
begging. This could result in a serious 
shortage of bachelor-level engineers as ear¬ 
ly as 1985. Potential graduate students are 
being attracted to industry by high salaries 
and the implication that industry is where 
the action is. With graduate stipends cut 
and aging equipment in universities, indus¬ 
try will in the future seem even more to be 
the best channel for career growth. 

President Gray warned in his address 
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that we are in danger of “eating our seed- 
corn.” Referring to the loss of funding for 
new instrumentation, he added, “The aban¬ 
donment of long-delayed, desperately 
needed initiatives for equipment and facili¬ 
ties renewal, as well as other possible cuts 
in funding for university-based research in 
the sciences and engineering—to say noth¬ 
ing of the humanities and the arts — could 
quickly erode . . . this country’s research 
enterprise. Since the late 1960s, there has 
been scant attention paid to the capital base 
of the research universities . . . and this 
neglect seems likely to continue. Its effects, 
like those of dry rot, may remain hidden 
for a few more years, but they are real and 
palpable.” 

Only slightly less worrying than the 
funding picture is the regulatory grip now 
hamp)ering universities. The Office of 
Management and Budget (OMB) A-21 
directive is particularly galling. This re¬ 
quires university scientists and engineers to 
account in detail for 100 percent of their 
time, whether or not they are supported 
full-time by federal funds. Strictly en¬ 
forced, it could require federal permission 
for a leave of absence. As EOS, the transac¬ 
tions of the American Geophysical Union, 
has reported: “The confirmation of sense¬ 
less concepts, such as percent of effort 
(would a professor have to account for his 
thoughts?), and impossible rules (profes¬ 
sors often teach, do research, administrate, 
etc., all at the same time — and after normal 
working hours) have led to a sort of cynical 
compliance_Because the activity break¬ 

downs often cannot be done as required, 
compliance becomes fabrication.” 

The National Academy of Sciences joins 
a number of university presidents in pres¬ 
suring OMB to reconsider A-21. Although 
OMB has allowed some postponement 
while alternatives are considered, the direc¬ 
tive has so far stood firm. 

More ominous are moves by the Depart¬ 
ments of Commerce and Defense to extend 
the International Traffic in Arms Regula¬ 
tions and the Commerce Department’s Ex¬ 
port Administrative Regulations to broad 
areas of unclassified university research. 
These regulations are aimed at restricting 
exports of commercially or militarily valu¬ 
able technology, but now there are moves 
to apply them so broadly that they could 
choke free enquiry. Dr. Gray notes, “In the 
broad scientific and technical areas defined 
by the regulations, faculty could not con¬ 
duct lectures with foreign students present, 
they could not exchange information with 
foreign visitors, they could not present 
papers or participate in discussions at con¬ 


ferences where foreign nationals were pre¬ 
sent; they could not publish research find¬ 
ings in the open literature. . . . Those who 
would circumscribe the free exchange of 
ideas among scientists and scholars in the 
name of protecting this country’s techno¬ 
logical lead would, on the contrary, inflict 
severe damage on the very system responsi¬ 
ble for creating that lead.” 

This foolish action cannot be attributed 
to President Reagan; both A-21 and the 
extending of export controls began under 
President Carter. However, the present 
administration has been unresponsive to 
pleas for redress. A letter of protest sent by 
the presidents of the California Institute of 
Technology, the University of California at 
Berkeley, Cornell University, Stanford 
University, and M.I.T. last winter has so 
far merely been acknowledged. 

Going to the Constituency 

It would be easy to blame misguided politi¬ 
cians for the danger that universities now 
face, but I think the problem runs deeper. 
The actions of the Reagan administration 
and Congress reflect a general public mood 
in which the connection between basic 
research, education, and technology has 
been forgotten. 

This was apparent when a group of 
experts, including six Nobel laureates, 
asked the House Budget Committee for 
more research money. Robert L. Living¬ 
ston (R) of Louisiana, pointing out that a 
“drastically different” ix)litical climate 
now demands fiscal restraint, suggested 
that scientists set research priorities. How¬ 
ever, the group’s position paper insisted 
that “the problem cannot be solved by 
redistributing limited funds. Additional 
appropriations are clearly needed.” This 
obviously didn’t sit well with David R. 
Obey (D) of Wisconsin, who told the scien¬ 
tists, “You have a political problem. You 
are not going to win it here until you win it 
[out] there.” 

That, indeed, may be the wisest com¬ 
ment on the whole issue. While scientists 
can lobby Congress and the administration, 
reaching out to the public at large may be 
even more important. Concerned universi¬ 
ty administrators and faculty members 
have a lot of speech making, article writing, 
and TV lobbying to do. □ 


Robert C. Cowen is science editor of the 
Christian Science Monitor and former 
president of the National Association of 
Science Writers. He holds S.B. and S.M. 
degrees in meteorology from M.I. T. 
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The War 
on Entrepreneurs 


D uring fiscal 1981, the government 
will spend SI4 billion trying to solve 
important national problems it has no busi¬ 
ness solving. This federally monopolized 
research and development capital will be 
spent bringing civilian technologies — such 
as synfuels and less-polluting manufactur¬ 
ing processes — to production. Similar past 
efforts gave us a supersonic transport that 
never flew, new-technology houses that 
never found a market, and a standard city 
bus that no manufacturer thought worth¬ 
while to produce. 

The funding of such ideas is politicized 
by congressional committees and bureau¬ 
cratized by government R&D agencies. 
The “seed” money to explore and develop 
them will mainly be spent by some 800 
nonprofit public and private technical orga¬ 
nizations employing 105,000 scientists and 
engineers. Because these organizations 
don’t produce what they develop, they have 
no final accountability for the projects. 
Moreover, U.S. tax, procurement, and 
R&D policies combine to form an implicit 
“national anti-enterprise” policy that im¬ 
munizes government-approved R&D pro¬ 
grams against the challenge of competitive 
ideas and innovations from the private sec¬ 
tor. 

This growing government control over 
seed capital, combined with high marginal 
tax rates on interest and investment in¬ 
come, have nearly put America’s entrepre¬ 
neurs out of the business of going into busi¬ 
ness. Thus, to revive our economy we need 
not only major tax cuts, especially for indi¬ 
viduals, but also elimination of nearly half 
of the federal R&D budget. 

One reason the economy has deteriorated 
is that our S14 billion of civilian 


by David G. Soergel 

R&D is managed in the same way as our 
$21 billion defense (and NASA) R&D 
budget. Apjjarently, members of Congress 
expediently think that because weapons 
R&D policy successfully put pieople on the 
moon, they ought to follow the same policy 
in putting up better housing and develop¬ 
ing automobiles that use less gas and emit 
fewer pollutants. But weapons R&D meth¬ 
ods are wholly inappropriate to other na¬ 
tional goals. 

There is a good reason why U.S. taxpay¬ 
ers rather than private investors pay the 
costs and take the risks of new weapons 
development. Such developments are 
aimed at single-buyer markets and thus are 
less attractive to private investors than 
developments aimed at multiple-buyer 
markets. Loss of a single-buyer market 
means more than a lost sale; it could mean 
going out of business, particularly for an 
emerging enterprise. These investments are 
even less attractive when the developments 
are high-risk, costly weapons such as F-16 
fighter planes or B-1 bombers purchased 
only by the government. Under these con¬ 
ditions, government has no choice but to 
tax all income earners for weapons seed 
capital and to attract Yankee ingenuity to 
the defense industry. 

Other features of weapons R&D policy 
are also lacking in private capital markets. 
For example, profits may be earned right 
from the beginning of contracted weapons 
R&D activity. If the project is cancelled 
before production for reasons that do not 
involve the contractor (as with the B-1 
bomber), the contractor still retains the 
R&D profits. Weapons contractors may 
also indirectly charge to current contracts 
the costs for researching altogether new 



Taking 
Government 
Out of 
Technology 

by Edwin J. Feulner, Jr. 

F or the past few decades 
the scientific community 
has 'pondered how to reduce 
the paperwork and regulations 
associated with government- 
funded research and develop¬ 


ment, how to facilitate the 
flow of scientific advice to the 
Executive Branch, and how to 
cope with the serious obsoles¬ 
cence of the tools of research 
in universities. 

Scientists have also recently 
expressed a number of new 
concerns: Will fiscal austerity 
eliminate the basic research 
that is essential to the long¬ 
term strength of our economy 
as well as our leadership posi¬ 
tion in science and technolo¬ 
gy? Can private enterprise ef¬ 
ficiently manage space, de¬ 
fense, and energy research 


that requires coordination and 
pooling of resources on a na¬ 
tional scale? Will private en¬ 
terprise undertake the basic 
research required to develop 
low-profit products such as 
drugs for rare diseases? This 
debate has taken on renewed 
significance as a conservative 
president and Congress have 
assumed the reins of power in 
Washington. 

The Reagan administra¬ 
tion’s proposed budget for fis¬ 
cal 1982 would increase 
NASA’s appropriation by 
$6.2 billion but would ear¬ 


mark most of this for the 
space shuttle program; funds 
for the development of exotic 
forms of propulsion and other 
ambitious projects such as a 
proposed mission to make ra¬ 
dar images of Venus would be 
reduced. Large federal outlays 
for astronaut space flight can 
be expected to continue be¬ 
cause of the significant impli¬ 
cations for national security. 

Administration officials 
also want to eliminate subsi¬ 
dies for the several major syn¬ 
thetic-fuel projects supported 
by the Department of Energy 
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and transfer them to the gov¬ 
ernment-controlled Synthetic 
Fuels Corp., which may or 
may not provide loan guaran¬ 
tees or other aid. Under this 
new approach, private compa¬ 
nies would manage construc¬ 
tion and put more of their own 


weapons even before the contracted weap¬ 
on reaches production. 

Perhaps most unusual and attractive are 
the financial instruments used to imple¬ 
ment weapons R&D policy. Unlike Wall 
Street’s venture capitalists, the government 
does not demand equity stocks, bonds, or 
commercial loans in exchange for R&D 
contracts and grants. 

All these unmatchable factors drive pri¬ 
vate investors out of markets controlled by 
the government and leave entrepreneurs 
with the sole choice of federal financing. 
But even entry costs into federal R&D 
markets are unaffordable because govern¬ 
ment’s procurement system is a Catch-22 
requiring entrepreneurs to first prove what 
they propose to prove. Moreover, while 
established contractors can charge their 
tax-deductible expenses for new federal 
business to current contracts, entrepre¬ 
neurs must draw from their personal after¬ 
tax equities to advance their ideas to feder¬ 
al contract proposals; most go broke if they 
are foolish enough to try. Consequently, 
weapons R&D policy, with the help of the 
tax system, tends to concentrate any indus¬ 
try (such as aerospace) to which it is 
applied. 

Then there is the immunized single 
choice that comes from federal R&D, 
unavoidable for weapons since government 
is the sole buyer but entirely unsuitable for 
ordinary people who must buy what they 
can afford to meet their daily needs. Short 
of a massive cloning of Americans, weap¬ 
ons R&D policy cannot accommodate the 
vast diversity in the needs and means of all 
consumers. 

After three decades of experience we 
ought to know better. The aborted SST 


was governed by weapons R&D policy. 
Project Breakthrough, the aborted housing 
technology program, was governed by 
weapons R&D policy. So was the aban¬ 
doned, government-designed city bus. And 
in waging the “moral equivalent of war’’ to 
gain energy independence, we have applied 
weapx>ns R&D pelicy to developing sup- 
pxjsedly competitive options such as syn- 
fuels, biomass, solar energy systems, and, 
of course, nuclear power. But proven fail¬ 
ures and noncompetitive solutions have 
made little difference. Ignoring Santaya¬ 
na’s advice about repeating the past, the 
Department of Transportation recently 
launched a monopelized, 10-year, billion- 
dollar program in automotive technology. 

We must stop applying weapens R&D 
pelicy to nondef^ense national goals if capi¬ 
talist enterprise is to survive in America. 
By restoring the $14 billion in federal 
R&D funds to private capital markets, we 
can markedly improve the startup and sur¬ 
vival chances of new, innovative enter¬ 
prises. Major tax reforms increasing the 
investment capital available to our nation’s 
risk takers are also required. Even with 
these reforms, an important challenge 
would still face the Reagan administration: 
to institute a new entrepreneurial pwlicy 
that will motivate the private interests of 
investors, developers, and consumers to¬ 
ward the achievement of public goals. □ 

David G. Soergel is president of DCS 
Associates, a public-policy research firm 
in Potomac, Md. He has been extensively 
involved in the aerospace industry and 
from 1970 to 1973 was a member of the 
U.S. Commission on Government Procure¬ 
ment. 


money at risk. As for fossil- 
fuel research, the administra¬ 
tion would like to cut by 45 
percent the outlays for im¬ 
proving oil, coal, and gas tech¬ 
nologies and encourage pri¬ 
vate industry to assume a 
greater role. The budget for 
these purposes has increased 
by a factor of more than 15 
since 1974 even as suppert 
from private corporations has 
increa^. 

The National Science 
Foundation’s program in the 
“hard” sciences, such as phys¬ 
ics and biology, would be left 


almost intact, but the adminis¬ 
tration would like to substan¬ 
tially reduce NSF programs in 
“soft” disciplines such as eco¬ 
nomics, psychology, and soci¬ 
ology, thus restoring the sci¬ 
ence agency to its original 
purpxse. Particularly affected 
would be requirements en¬ 
acted by Congress and previ¬ 
ous administrations requiring 
the NSF to promote various 
social goals far afield from the 
production of knowledge. 
These include encouraging 
women and minorities to 
study mathematics, engineer¬ 


ing, and the sciences, encour¬ 
aging innovation in small busi¬ 
nesses, and urging scientists in 
states receiving less than their 
share of federal support to apv 
ply for federal grants. 

These propxKals have cre¬ 
ated concern and even dismay. 
Perhaps we have become so 
accustomed to federal inter¬ 
vention in our university re¬ 
search centers and industrial 
laboratories that we cannot 
imagine functioning, much 
less excelling, without it. Like 
teenagers who suddenly find 
Continued on next page 
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themselves cut off from Dad’s wallet upon 
reaching age 18, we wonder, “Is there life 
after budget cuts?” 

If the only thing conservatives in Wash¬ 
ington could do was cut budgets, the 
answer might be debatable, but in this case 
the prognosis is excellent. Conservatives 
are not anxious to create a vacuum within 
the scientific sphere and therefore are 
proposing alternative means of funding 
research and development. 1 believe that in 
this as in so many other areas, the free mar¬ 
ket will be the best allocator of resources. 

Although the federal government can be 
criticized for having too short a time hori¬ 
zon when it funds and evaluates research, 
no scientist is likely to accuse it of being 
too hasty. Before any federal funds are 
spent on a project, the authorizing agency 
is likely to have spent several hundred 
thousand dollars and several years studying 
its feasibility. 

In stark contrast, one of the greatest 
strengths of free enterprise is its uncanny 
ability to respond to material and techno¬ 
logical needs in energetic and timely fash¬ 
ion. Let physicians express a need for 
sophisticated medical equipment or the 
public articulate a desire for more fuel-effi¬ 
cient housing and private industry is quick¬ 
ly at work on the appropriate products. 

Granted, there is no guarantee that pri¬ 
vate industry will apply this remarkable 
ability to solving problems that may re¬ 
quire years of research, yet a lengthened 
time horizon and a quick response are not 
incompatible. The challenge is to make 
research and development with long-term 
remunerative benefits attractive to private 
industry today, and to make endeavors with 
faster payoffs even more attractive. 

One proposal now being studied by Mil- 
ton R. Copulos, energy analyst at the Heri¬ 
tage Foundation, is the possibility of giving 
corporations a ten-year tax exemption on 
the profits from commercialization of pat¬ 
ent inventions. Mr. Copulos points out that 
the technological revolution of the late 
1880s blossomed under a system in which 
the only form of federal revenue was tar¬ 
iffs; there was no income tax to discourage 
invention and entrepreneurship. If “Silicon 
Valley” industries could mushroom in 
Southern California in recent years despite 
high corporate income taxes, imagine the 
multitude of ventures likely to be launched 
if profits are tax-exempt for ten years! 

The space program of the 1960s and 
1970s profitably transformed a few innova¬ 
tions to commercial success—Tang break¬ 
fast drink, computer microchips, and Tef¬ 
lon and other synthetic materials. Yet a 
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“veritable gold mine of ideas and technolo¬ 
gies has never been released to the private 
sector,” according to Mr. Copulos. He pro¬ 
poses instituting a centralized index of 
technologies developed at taxpayer expense 
to license these innovations to commercial 
firms, with the proceeds used to defray the 
cost of maintaining the center and provide 
capital for further research and develop¬ 
ment. 

What about research with no commer¬ 
cial value? Some particularly intriguing— 
almost radical — proposals are made by 
Richard Speier in the Heritage Founda¬ 
tion's analysis of the federal budget from a 
free-market perspective. Agenda for Prog¬ 
ress: Examining Federal Spending. Mr. 
Speier examines research activities without 
practical benefits — for example, NASA’s 
exploration of the solar system and the uni¬ 
verse, the astronomy activities of the NSF, 
and the high-energy physics program of the 
Department of Energy. This category also 
includes research with potential beneficia¬ 
ries so uncertain that we cannot identify 
commercial interests. 

Because the long-term benefits of such 
research are not confined to the United 
States, Mr. Speier suggests that funding 
should be based on international cost-shar¬ 
ing. For example, he writes, “Is it neces¬ 
sary for the United States alone to fund the 
positron electron project ‘to keep its fore¬ 
front physics research program highly 
competitive with comparable European fa¬ 
cilities’? Why not share the funding of and 
access to this research with, for example, 
the Japanese, who have no comparable pro¬ 
gram? Indeed, why not invite into the fund¬ 
ing process some of the OPEC nations, 
who can thereby invest in a commodity 
that cannot be expropriated — knowledge? 

“Many of the ‘big science’ projects most 
suitable for cost-sharing exhibit economies 
of scale; by modifying the hardware, twice 
as many experiments may be done with a 
given high-energy physics facility or space 
exploration instrument at less than twice 
the cost. Consequently, the researchers of 
many nations can gain more knowledge per 
dollar by pooling their research activities.” 
Indeed, international cost-sharing could 
work both ways; the United States could 
buy into foreign projects, too, especially if 
economies of scale are possible. 

The private sector will never become sci¬ 
ence’s primary support as long as the feder¬ 
al government uses its extraordinary regu¬ 
latory, taxing, and judicial powers to dis¬ 
courage the commercial application of the 
fruits of the discovery process. Indeed, the 
technological and economic risks confront¬ 


ing potential entrepreneurs are often over¬ 
shadowed by uncertainties for which the 
government must accept responsibility. 

It now costs $10 to $15 million over a 
period of eight to ten years to develop, test, 
and register a completely new pesticide. 
Even after the basic safety and efficacy 
data on the product’s primary use have 
been approved by the Environmental Pro¬ 
tection Agency, hiindreds of thousands of 
dollars may be needed to generate addition¬ 
al data to support use of the same chemical 
on other crops. This investment must be 
completed before a single pound of the new 
product has been put on the market. 

Our Technological Response 

Scientists who toil tirelessly for decades in 
search of a cure for a disease or a major 
scientific breakthrough are perhaps the 
most far-sighted and future-oriented group 
in the nation. But when laboratory idealism 
clashes with bureaucratic pressure, long¬ 
term goals and professional integrity are 
sometimes sacrificed to meet grant dead¬ 
lines, appease agency officials who demand 
concrete proof of results, and avoid adverse 
publicity. 

And the federal government is hardly 
more rational as a research sponsor. The 
Washington Post has charged that there is 
an epidemic of “wiffum” (shorthand for 
waste, fraud, and mismanagement) in the 
government’s funding of research and con¬ 
sulting. A principal source of waste is the 
tendency to end support for research, to 
which millions of dollars have already been 
committed, because of personnel changes 
in the sponsoring agency, bureaucratic in¬ 
fighting, budget constraints, and even the 
fear of criticism in the press. 

In another example, the government 
overstimulated the production of doctors 
and scientists in the 1960s and 1970s 
despite contrary demographic trends. 
Richard Speier suggests that the nation’s 
research effort would not suffer if science 
agencies allowed market forces to deter¬ 
mine the who, where, and how of scientific 
career decisions. 

Conservatives believe that the private 
sector, given the proper incentives, is fully 
capable of funding scientific research and 
innovation. An essential element is the sim¬ 
ple measure of getting government “out of 
the way” of those who are willing and able 
to support scientific progress. □ 


Edwin J. Feulner, Jr., is president of the 
Heritage Foundation, a Washington-based 
public-policy research institute. 
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Some say the answer 
is oil exploration. 

Some say the answer 
is conservation. 

For once,everybody 
is right 


It is exploration. It is conservation. It 
is alternate energy sources. And it’s more 
Atlantic Richfield and thousands 
of Americans who have 
invested with us believe that our 
economic growth doesn’t have to 
be linked with heavy energy use. 

Or with waste. 


Without question, we must find 
more oil. 

And we must learn to use the 
oil we have efficiently. So where do 
we start? 

Scientists say there are billions of barrels 
of oil still undiscovered in the United States. 
We have the technology to find it. 

Atlantic Richfield takes the prospect of 
domestic exploration seriously. And we’ve 


formed a separate company to manage our 
broadened exploration program. 

Our new ARCO Exploration Company 
knows it will cost billions to find oil. But it’s an 
investment our country can make because 
the money is available. 

Still, the most forceful domestic program 
won’t be enough to meet the coming demand. 

Nobody uses as much oil as America. Oil 
provides half of our energy needs. And half of 
that goes into transportation. 

Smaller cars help.Sodo mileage standards. 


And we’re 
But we still have a 

long way to go. 

Right now, there’s no economical 
substitute for oil as a transportation 
fuel. So, we will continue to use it. But 
coal, nuclear and solar are just as good for 
other energy needs. And they are much 
more plentiful. 

Energy isthe issue of our time.The invest¬ 
ment we make now will decide our future. 

At least Atlantic Richfield thinks so. 


There are no ea^ answers. 
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The Cockpit 
of the Future 



T he cockpit of a modern airliner is an 
extraordinary complex of instru¬ 
ments, switches, displays, and controls. To 
the uninitiated it is merely impressive, but 
to the beginning pilot or flight engineer 
charged with operating every last control, 
it represents a daunting, almost impossible 
task. And to the ground engineer it repre¬ 
sents a terrible problem. 

The situation is not as bad as it used to 
be, when many of the instruments were 
driven by a cable that rotated a dial or by a 
tube that carried suction or pressure, and 
when the control devices operated bell- 
cranks or wires that rap over pulleys 
through the aircraft, eventually to activate 
some device mechanically. Now the con¬ 
trols are generally hydraulic and instru¬ 
ments electrical, but this still leads to an 
impenetrable maze of wires and hydraulic 
tubes behind the panel. 

The pilot of the future will need far 
more information than now available, in¬ 
cluding the locations of neighboring air¬ 
craft and sensors for new devices such as 


the microwave landing system. This is frus¬ 
trating for the designer, for there simply is 
no place to put these new displays and con¬ 
trols: the inside of the cockpit—including 
the walls and ceiling—is already complete¬ 
ly covered. The system is costly and unreli¬ 
able to the engineer—hydraulic controls 
were a principal cause of the DC-10 crash 
at Chicago. 

A Simulator in Surrey 

How all these frustrations will be resolved 
is reasonably clear. The controls will be 
separated from the displays, which will be 
solid-state, electronic, multipurpose de¬ 
vices—that is, a particular device will show 
one kind of information at one time and a 
different kind at another. Thus, the cockpit 
will have a few cathode-ray-tube display 
screens, a panel of buttons and switches for 
selecting specific displays, and a set of con¬ 
trol switches and buttons not too dissimilar 
from the present ones except that they will 
be separated from the displays. Behind 


these panels will be only wires, because 
everything will be electrical rather than 
electromechanical, mechanical, or hydrau¬ 
lic, with high reliability. 

The next generation of aircraft—the 
Boeing 757 and 767, the Douglas plane still 
referred to as the DC-X, and the European 
Airbus A300 series—will move in these 
directions. For example, the B-767 will 
have a CRT display for altitude and another 
for navigation, both of which will permit 
appropriate mode changes. But the follow¬ 
ing generation of aircraft built in the 1990s 
and operated in the twenty-first century 
will have the all-electronic cockpits. 

Meanwhile, the only such cockpit in the 
world is in a simulator at the British Aero¬ 
space Corp., the primary British manufac¬ 
turer of aircraft in Weybridge, Surrey. 
This simulator does not move, and there is 
no external vision system. Other simula¬ 
tors, especially those used for pilot train¬ 
ing, have both these realistic aspects to an 
extraordinary degree. For example, a simu¬ 
lator at NASA’s Ames Research Center in 
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Moffett Field, Calif., has six degrees of 
freedom (up-down, back-front, left-right, 
and pitch, yaw, and roll), lateral motion of 
over 100 feet to reproduce motion sensa¬ 
tions realistically, and on the windscreen a 
three-dimensional color representation of 
the terrain in remarkable detail. All this is 
under computer control so that when the 
pilot steers, the cockpit turns, as does the 
presentation on the windscreen. Such real¬ 
ism is desirable but not essential in the 
Weybridge simulator, which is not used for 
training, and would have increased the cost 
enormously above the £1.5 million already 
expended. 

Computerized “Knee Pad” 

The basic cockpit is that of an Airbus 
A300, a British Aerospace airplane compa¬ 
rable to the new Boeing 767, operated by a 
crew of two. The size and shape of the 
cockpit and the positions of the seats and 
controls are identical to those of the actual 
aircraft, but there the resemblance ends. 


Below the windscreen in front of the pilots 
is a clean, bare panel with seven CRTs and a 
few warning lights. To the left of the left 
seat are large sets of buttons for controlling 
these displays, and in the ceiling are all the 
rest of the buttons and switches. Thus, all 
data are in front, all aircraft controls are 
above, and computer controls are on the 
side. And even though the switches are 
above, the pilot can find the information — 
which switches are on, which valves are 
open, which devices are under manual con¬ 
trol — also displayed on the CRTs. 

Not only are the data divorced from the 
controls, but the flight information dis¬ 
plays are completely separate from the 
engine and system displays. The flight 
information displays consist primarily of 
electronic attitude and horizontal position 
indicators. The two CRTs on the left display 
these to the pilot, and the two on the right 
show the identical information to the copi¬ 
lot. Either CRT can be used for either dis¬ 
play, they simulate existing displays simply 
to make them more acceptable to pilots 


Flight simulators for studying tomorrow’s 
aircraft today: 

This page, top: the U.S. Air Force iarge- 
amplitude multimode simulator at 
Wright-Patterson Air Force Base for 
studies of new aircraft and flight control 
systems. 

Above left: terrain represented in greatest 
detail for NASA’s simulator at the Ames 
Research Center, Moffett Field, Calif. 

Opposite page: The British Aerospace 
advanced fiight-deck simulator in 
Weybridge, Engiand. Television-like CRT 
displays substitute for dial-faced 
instruments: the two outer screens show 
speed, altitude, and attitude; inboard of 
these are map and compass displays; and 
the three center screens show engine, 
electric, and hydraulic conditions. 
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ber-one problem? At first glance, a 
nuclear Iwmb (or, more likely, a large 
number of nuclear bombs) poses prob¬ 
lems that dwarf those of a meltdown. 
But while nuclear war, most analysts 
agree, is an all-or-nothing event, reac¬ 
tor-derived “distortions” embrace a 
wide range of (Mssible accidents and 
intentional misuses. Nuclear power re¬ 
actors, under the control of certain gov¬ 
ernments, may in fact serve as sources 
of nuclear weapons, and may be the sin¬ 
gle most likely path for nuclear-weap¬ 
ons proliferation. (See "Two Technolo¬ 
gies. One Atom." by Daniel V. Edson, 

p. 20). 

Israel’s recent “preemptive strike” on 
Iraq’s nuclear reactor Osirak is a case in 
point. Whether this was “the peak of 
international terrorism” (as the Iraqi 
Revolutionary Command Council 
called it) or an act of self-defense (the 
hypothesis that Iraq intended to pro¬ 
duce a nuclear weapon and use it on the 
“Zionist enemy” was not implausible) 
will probably be debated for years. But 
while Israel’s action was far from uni¬ 
versally supported, many political ob¬ 
servers nevertheless hailed it as the 
world’s first direct action for nonproli¬ 
feration. “We all ought to get together 
and send the Israelis a vote of thanks,” 
said the Wall Street Journal. 

The real-world case of the nuclear- 
weapon/nuclcar-reactor combination is 
clearly more subtle than that of the Tsi- 
pis and Fetter model: it isn’t the weapon 
being used against the reactor that’s so 
worrisome, but the reactor, in the 
wrong hands, producing the weajwn. 
The “power plant,” in effect, might well 
be the attacker instead of the attackee. 

That the Israelis consider Iraqi hands 
to be the wrong ones is obvious—Prime 
Minister Menachem Begin called Presi¬ 
dent Saddam Hussein a meshuguhnuh 
(a crazy man), among other things. Yet 
ironically, Israel itself has The Bomb, or 
at least the capability to deploy it in a 
hurry. And who can say whether one 
country’s reasonable ally is another’s 
meshuguhnuh"! The situation symbol¬ 
izes the failure of the industrialized 
nations to stem nuclear proliferation— 
both “vertical” (among the haves) and 
“horizontal” (among the have-nots)— 
at its political and technological 
sources. □ 


Steven J. Marcus is managing editor of 
Technology Review. 
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accustomed to conventional types. For ex¬ 
ample, the center of the attitude display 
shows an “artificial horizon” very similar 
to that on current airliners. But at Wey- 
bridge, the same display also shows other 
information: airspeed, both digitally and in 
a conventional speedometer dial; altitude, 
both digitally and conventionally; and ver¬ 
tical speed and some reference speeds. 

In one mode, the horizontal situation 
indicator shows a conventional compass 
rose in the center surrounded by informa¬ 
tion on radio frequencies. In the other, the 
compass rose is replaced by a detailed map 
that may show terrain features, navigation 
aids, airfields, weather, location of other 
aircraft, or whatever information is avail¬ 
able. The scale of this map can be changed 
at the touch of a finger to show a large 
surrounding region or to zoom in on nearby 
objects. One of the central CRTs, normally 
used for the engine display, shows the 
major operating data in digital and conven¬ 
tional form for each engine, and in appro¬ 
priate cases shows both the commanded 
and achieved values by means of a “bug” 
that moves along the scale. 

The use of CRTs allows for fascinating 
possibilities. For example, the crew must 
follow innumerable checklists — the land¬ 
ing checklist includes “wheels down and 
locked,” “flaps down,” and so forth. Nor¬ 
mally these lists are written on a pad held 
in the hand or on the knee of the copilot or 
flight engineer, and read aloud as the pilot 
confirms that each item has been per¬ 
formed. At Weybridge the checklist ap¬ 
pears on a CRT, with an electronic cursor. 
As the pilot verifies that the appropriate 
act has been performed, he or she presses a 
button that erases that item and moves the 
cursor down to the next one. It is also pos¬ 
sible to skip an item without erasing it and 
go on with the rest of the list, although it’s 
not possible to go on to the next “page” 
until all items have been checked off. 

In case of emergency, such checklists 
can be invaluable. For example, the “en¬ 
gine on fire” checklist can easily be called 
up. (Although not possible in the present 
simulator, it could be called up automati¬ 
cally when an instrument indicated such an 
emergency.) Appropriate pages from an 
entire trouble-shooting book can be pre¬ 
sented as desired by the pilot, copilot, or 
computer. 

To Design Better Aircraft 

The general concept of the CRT-instru- 
mented cockpit has now been well evalu¬ 
ated. What remains to be studied are prob¬ 


lems such as eye fatigue and various design 
considerations. What are optimal display 
formats and character fonts? How should 
the CRTS be located and how large should 
they be? How much redundancy is desir¬ 
able? How reliable is such a system? How 
do people react to it in time of stress, and 
how can it be improved? 

The tool for answering these questions is 
full-mission simulation. The crew is briefed 
on a flight, usually London to Paris or Paris 
to London (although the simulator could 
be used for flights anywhere), except for 
the faults that are going to occur and devia¬ 
tions from the original flight plan ordered 
by air-traffic control. 

The pilot then goes through a complete 
simulation in real time. A flight from Lon¬ 
don to Paris will take about an hour, 
including taxi to takeoff and taxi to the 
ramp after landing. The pilot is in constant 
radio communication with the “tower,” 
“air-traffic control,” and various other peo¬ 
ple, and the instruments give readings on 
position, attitude, and speed according to 
the actions of the flight crew. Thus, if the 
steering is turned to the left, the attitude 
display will indicate the new attitude, the 
horizontal situation indicator will show the 
new heading, and the navigation data will 
subsequently show that the aircraft trav¬ 
eled on this new heading. 

Something unexpected happens in most 
simulated flights, preprogrammed but un¬ 
beknownst to the flight crew. This may be 
an engine fire, fuel-pump failure, or stick¬ 
ing valve. These problems may involve 
engineering questions — such as how to de¬ 
sign lights and sounds for warning pur¬ 
poses — or human-factors questions, such as 
the ability of the crew to process informa¬ 
tion under stress. 

A facility with such multifaceted capa¬ 
bilities is an extremely powerful tool for 
improving aircraft design. The United 
States now sells commercial aircraft to the 
rest of the world chiefly because it has the 
technological design tools, such as wind 
tunnels, to build better aircraft. In the 
future, a simulator such as this one will be 
essential for any nation that wishes to com¬ 
pete in aircraft production. □ 


Robert E. Mac hoi is professor of systems 
in the Kellogg Graduate School of Man¬ 
agement at Northwestern University. He 
did scientific liaison work while on leave 
last year at the London Branch Office of 
the U.S. Office of Naval Research, from 
whose European Scientific Notes this arti¬ 
cle is adapted. 
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A Look Beyond 

Cosmos 
Carl Sagan 

Random House, 1980, $19.96 

Reviewed by Michael Riordan 

A stronomy and astrophysics have been 
in a state of rapid ferment since the 
middle of the 1960s. The discovery in 1965 
of the uniform microwave background ra¬ 
diation from deep space provided convinc¬ 
ing evidence that our universe began in a 
colossal fireball somewhere between 15 and 
20 billion years ago. The “Big Bang” mod¬ 
el of an expanding universe soon won 
almost total acceptance in the astrophysical 
community as steady-state theories quickly 
faded from sight. Over the past 15 years, 
this model has provided an increasingly 
coherent framework—a way to organize 
space, time, energy, and matter — for the 
history and evolution of our cosmos. Many 
puzzles remain to be solved, but the broad 
outlines of a comprehensive cosmology 
now seem fairly well established. 

A hallmark of the Big Bang cosmology is 
evolution. An expanding universe is an evo¬ 
lutionary universe: structures and form, 
complexity and diversity, are developing 
spontaneously from very simple begin¬ 
nings. There have been a number of believ¬ 
ers in a chaotic early universe, but they 
have been repeatedly confounded by the 
scientific evidence. In its first few minutes, 
the universe was instead a dense, uniform, 
highly symmetrical plasma of subatomic 
particles at tremendous temperatures. Only 
as it expanded and cooled did the myriad 
features we now recognize as galaxies, 
stars, planets, and moons begin to crystal¬ 
lize out of this plasma. Eons later, evolu¬ 
tion of complex forms occurred in very dif¬ 
ferent realms — geological, biological, and 
social, to name a few. 

Having resolved the objects of our expe¬ 
rience into a few seemingly structureless 
particles interacting via a few simple 
forces, physical scientists now confront the 
opposite question: how did the diverse phe¬ 
nomena that we now perceive ever evolve 
from such simple beginnings? In its many 
ramifications, this is perhaps the central 
question facing cosmologists today. 

A number of recent books have at¬ 
tempted to describe the features of this Big 
Bang cosmology, but none quite so ambi¬ 
tious as Cosmos by Carl Sagan. A compan¬ 
ion to the $8 million PBS television series, 
this volume occupied one of the top slots on 



the best-seller charts for months. Lavishly 
illustrated with colorful paintings and pho¬ 
tographs from the series, the book tries to 
bring the main features of modern cosmol¬ 
ogy to an audience of general readers. For 
Sagan, it’s a very personal journey revolv¬ 
ing about a theme that has occupied his 
attention for most of his professional ca¬ 
reer: the nature and existence of intelligent 
life. This theme first surfaced in Intelligent 
Life in the Universe, which he wrote with 
the Russian scientist I.S. Shklovskii in 
1966. It has formed the backbone of his 
popular books ever since, such as The Cos¬ 
mic Connection (1973), The Dragons of 
Eden (1977), and Broca's Brain (1979). If 
anyone brings scientific legitimacy to the 
study of extraterrestrial intelligence, it is 
certainly Carl Sagan. 

A Pleasant Surprise 

I must confess that I opened this book 
expecting disappointment. Despite a few 
brilliant sequences, the television series had 
been a tedious affair. Mired in Sagan’s 
pedantic dialogues and self-absorption, the 
show delivered far less information in 13 
hours than it might have. Then, too, most 
books based on PBS series have been tepid 
rewrites, a way to repackage all the expen¬ 
sive graphics and film footage for one more 
pass at the consuming public. 

But Cosmos the book is altogether dif¬ 
ferent. The chapters follow the same basic 


themes but deliver a lucid, unpretentious 
narrative that far surpasses the series in its 
attention to detail. Sagan does an admira¬ 
ble job of assembling the pieces of the great 
cosmic puzzle into an informative yet 
entertaining whole while managing to keep 
himself out of the picture and concentrate 
on the scientific data and their possible 
interpretations. 

Specialists in astronomy, astrophyics, 
and cosmology will probably be disap¬ 
pointed, but scientists in other fields will 
find it a worthwhile and highly readable 
summary of current cosmological thinking. 
Without a doubt, Carl Sagan is a gifted 
science writer. He has a knack for explain¬ 
ing scientific theories, arguments, and evi¬ 
dence without jargon. His colleagues may 
scoff, but this is a rare talent in a scientist. 
If more scientists could explain their work 
to the general public, pure science would 

z have a much easier time attracting public 

I funds in the 1980s. 

i 

Z 

I A Conceptual Leap 

Cosmos is not merely a tale of modern cos¬ 
mology but the story of humanity’s evolv¬ 
ing perspective. Sagan tells of Eratos¬ 
thenes’ measurements, in the third century 
B.C., of the circumference of the earth, the 
first real scientific evidence that the earth 
was round. He details the evolution from 
the earth-centered model of Ptolemy com¬ 
plete with crystal spheres and epicycles, to 
the sun-centered model of Nicholas Coper¬ 
nicus with its circular orbits, to the precise 
measurements of the planetary motions by 
the alchemist Tycho Brahe, and finally to 
their eventual interpretation by Johannes 
Kepler and Isaac Newton. 

I only wish Sagan had spent more time 
with Newton and less with Kepler. For me, 
the conceptual leap from a few phenome¬ 
nological rules of elliptical orbits to a uni¬ 
versal law of gravitation is by far the great¬ 
er achievement, one that lies at the heart of 
modern science. But on the whole, Sagan 
does an admirable job of relating how 
humanity’s cosmic perspective has evolved 
to where we now see the earth as an insig¬ 
nificant planet of a humdrum star lost 
between two spiral arms in the outskirts of 
a galaxy, tucked away in some forgotten 
corner of a universe in which there are far 
more galaxies than people. 

On planetary physics and evolution, Sag¬ 
an is on his home territory, and it shows. As 
director of the Laboratory for Planetary 
Studies at Cornell, he was a leading partici¬ 
pant in the Mariner, Voyager, and Viking 
expeditions to the nearby planets. We get 
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an insider’s opinion of why no convincing 
evidence of life on Mars was obtained, but 
how a definitive exF>eriment that could 
have provided a more conclusive answer 
was dropped for lack of funding. We are 
privy to the excitement at mission control 
as the first close-up photos of Jupiter’s 
moons reveal an astonishing diversity of 
new worlds. We are given insight into the 
process involved in gathering the data upon 
which conclusions about the cosmos are 
made. 

Jumping the Gun 

Unfortunately, Cosmos begins to wander 
when Sagan ventures beyond the solar sys¬ 
tem and his own realm of expertise. Here, 
hard scientific fact gives way to specula¬ 
tion. Behind every concentration of mass in 
the cosmos Sagan discerns a black hole—a 
hypothetical entity for which some promi¬ 
nent astrophysicists doubt any evidence 
will ever be found. Sagan goes on to 
describe a few elaborate schemes for rela¬ 
tivistic interstellar space travel as if they 
were ready to leap off the drafting table. 
Meanwhile, back in real life, NASA’s 
funding is steadily evaporating. 

This penchant for speculation is one of 
the book’s most serious flaws; one gets the 
distinct impression that Sagan has simply 
given wing to his fantasy. His championing 
of the closed universe and its parallels in 
Hindu mysticism are indicative. Although 
the question is unresolved, most of the sci¬ 
entific evidence is strongly on the side of an 
open universe that will expand forever. 

Another problem is Sagan’s tendency to 
present his personal views as if they were 
established fact. In one striking example, 
Sagan recounts experiments by Stanley 
Miller and Harold Urey of the early 1950s 
on the origins of life on earth. Amino acids 
and other organic molecules were produced 
by electrostatic discharges in a reducing 
atmosphere of hydrogen, methane, ammo¬ 
nia, and water. Sagan presents these as tru¬ 
ly representative of conditions on earth 
about 4 billion years ago, a notion for 
which there is little evidence. 

Nonetheless, Sagan has succeeded in 
achieving his stated aims; tfie noble goal of 
bringing an intelligent treatment of cos¬ 
mology to a wide audience. □ 


Michael Riordan, who received his Ph.D. 
in physics from M.l.T. in 1973, is editor 
and publisher of Cheshire Books in Palo 
Alto, Calif, coauthor o/The Solar Home 
Book, and presently at work on a book 
about cosmic evolution. 


Two Technologies, 
One Atom 

Energy j War: Breaking the Nuclear Link 

Amory B. & L. Hunter Lovins 

San Francisco: Friends of the Earth, 1980 

Reviewed by Daniel V. Edson 

Atoms for Peace was arguably one of the 
stupidest ideas of our time . . . Civilian 
nuclear reactors are essentially bomb fac¬ 
tories that produce electricity as a by¬ 
product. . . . Peaceful nuclear power pro¬ 
vides the ingredients, the disguises, and 
much of the motivation that have brought 
India, Pakistan, Iraq, Israel, South Afri¬ 
ca, Argentina, Brazil, and Taiwan the 
ability, now or soon, to explode a nuclear 
bomb . . . Nuclear power is both the main 
driving force behind proliferation and the 
least effective way to replace oil. . . Ter¬ 
rorist acquisition of bomb materials is 
becoming both possible and probable . . . 
We shall all blow each other up; the only 
question is when. 

The opinions proffered by Amory and 
Hunter Lovins in Energy! War: Breaking 
the Nuclear Link might, at first glance, 
appear reactionary, sensational, overstated, 
or even unfounded. The suggestion that the 
world is cascading toward a nuclear end is 
not novel, but the promotion of an inextric¬ 
able tie between nuclear power and nuclear 
war is. 

The Lovinses contend that because of 
the intimate relationship between peaceful 
nuclear power and warlike nuclear arma¬ 
ments, nuclear power must be phased out 
before the threat of nuclear war can be 
eliminated. Without a doubt, this belief 
will attract fierce counterargument, but 
with more than 50 thousand nuclear 
bombs—1 million Hiroshimas—in the 
world today, with the incidence of nuclear 
accidents growing, and with proliferation 
continuing at a frightening pace, it seems 
prudent to examine the evidence. 

The Link 

Nuclear-fission technologies both use and 
produce fissionable materials that are or 
can be concentrated to be potentially explo¬ 
sive. Both the uranium fuel and the pluto¬ 
nium by-product of nuclear power can be 
treated, through enrichment and reprocess¬ 
ing, respectively, to create concentrated 
material suitable for bombs. Though weap- 
ons-grade plutonium is preferred for nucle¬ 


ar weapons, reactor grade will suffice in a 
profwrly designed bomb. Thus, the nucle¬ 
ar-power cycle can justifiably be accused of 
increasing the amount of available bomb 
material. 

Consider; a large power plant produces 
hundreds of kilograms of plutonium each 
year, and a large reprocessing plant could 
separate tons of the material annually, yet a 
bomb with the destructive power of Naga¬ 
saki requires but a few explosive kilograms. 
The complexities of enrichment and repro¬ 
cessing are deterrents to producing bomb 
materials from nuclear fuels and by-prod¬ 
ucts, but dedicated, aggressive govern¬ 
ments have demonstrated that with time, 
money, and/or dedication, enrichment and 
reprocessing capabilities can be acquired. 
Safeguards designed to prevent nuclear- 
power fuels and by-products from falling 
into the hands of bomb makers have proved 
largely ineffective, partly because of the 
inherent difficulty of measuring plutoni¬ 
um, but also because international agencies 
have been frustrated in their attempts to 
monitor and protect uranium and plutoni¬ 
um inventories. Enrichment and reprocess¬ 
ing could be lucrative clandestine indus¬ 
tries in a world embroiled in an arms race. 

Relatively little knowledge is required to 
fashion nuclear weapons, a fact well illus¬ 
trated by undergraduates who have de¬ 
signed workable nuclear bombs using pub¬ 
lic information. Some experts estimate that 
a knowledgeable thief with the right equip¬ 
ment could assemble a bomb—or a con¬ 
vincing semblance of one—in minutes. 

Nuclear-power fuels and by-products di¬ 
verted to production of nuclear armaments 
are only part of the energy/war link. The 
two technologies have common equipment 
and general organizational structures, and 
the very existence of a nuclear-power pro¬ 
gram enhances the prospects for a nuclear- 
weapons program. By subsidizing the 
spread of nuclear power, training foreign 
nationals, and supplying equipment and 
service in addition to fuel, the United 
States and other countries with nuclear 
capability simply accelerate proliferation. 

According to the Lovinses’ detailed dis¬ 
course on economics, electricity, and fu¬ 
ture energy needs, the nuclear industry is 
being supported by little more than subsi¬ 
dies, hope, and decaying predictions of 
high growth in demand for electricity. 
Rising costs; dramatically decreased de¬ 
mand forecasts; troublesome utility financ¬ 
ing; the underestimated effects of alterna¬ 
tive energy, conservation, and coal usage; 
and plummeting political acceptance have 
hastened the industry’s slide. The Lovinses’ 
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It Gan 

Happen Here. 


t was a quiet April evening, 
shortly before midnight, and 
Deanna Ussery had already gone 
to bed. The house was dark ex¬ 
cept for a nightlight in the bedroom of 
her eight-year-old daughter, Sheila 
Ann. 

Suddenly, there was an explosion of 
gunfire, and 12-gauge shotgun slugs 
shattered Sheila Ann’s bedroom win¬ 
dows, ripping her bedspread and tear¬ 
ing holes in the wall just above her bed. 
Miraculously, no one was hurt. Sheila 
Ann was away for the night. 

A made for TV movie? No, a real-life 
story of terror in Hot Springs, Arkan¬ 
sas, as set forth in the official record of 
a trial against a United Steelworkers of 
America local in Garland County Cir¬ 
cuit Court. 

It is a story of union violence and 
harassment against five courageous 
women who defied the strike orders 
handed down by officials of a USW 
local against National Rejectors, Inc. of 
Hot Springs. 

Even after the strike was over, the 
women were subjected to name calling, 
obscene language and threats. Glue or 
grease was rubbed on their chair seats at 
work. Supervisors had to accompany 
them to the bathroom for their protec¬ 
tion. 

There were repeated incidents of 
hair-pulling, shoving, slapping and 
tire-slashing. They were pursued in 
their cars by thugs who tried to run 
them off the road. 

The terror might have continued for 
many more months if it hadn’t been for 
the National Right to Work Legal De¬ 
fense Foundation. The Foundation is 
the only publicly supported charitable 
institution in America organized solely 
to provide free legal aid to employees 
whose rights have been violated be¬ 
cause of abuses resulting from compul¬ 
sory unionism. 

After being asked for help. Founda¬ 


tion attorneys immediately filed 
charges with the National Labor Rela¬ 
tions Board, demanding an end to the 
campaign of intimidation and terror. 
The Board swiftly responded and the 
union publicly promised not to engage 
in such activities in the future if the 
NLRB agreed not to prosecute. 

With the Foundation’s assistance, the 
five women also brought suit against 
the union and its officers in the Arkan¬ 
sas state court. In May 1980, a trial 
court jury awarded them a total of 


and suffering, and to punish the union 
for its lawlessness. 

The National Right to Work Legal 
Defense Foundation is currently help¬ 
ing American workers in more than 100 
cases across the country, ranging from 
other union violence cases to those in¬ 
volving academic and political freedom 
and other fundamental rights. But it 
would like to do even more. 

If you’d like to help Deanna Ussery 
and other workers like her, we’d like to 
hear from you. 


$250,000 in damages 















MIT’S 

INDUSTRIAL 

LIAISON 

PROGRAM 


Presents a colloquium entitled 

MICROCAPSULES 
AND MICROCARRIERS 
IN BIOTECHNOLOGY 


October 15,1981 
Kresge Auditorium, MIT 
Cambridge, Mass. 


Chairman: Professor Robert S. Langer, 
Jr., MIT. 

Co-Chairmen: Professors Marcus 
Karel, AlexaixJer Klibanov, William 
Thilly, MU. 

Other Speakers: Professor E. 
Katchalski-Katzir, Weizmann Institute of 
Science; Professor D. Papahadjopoulos, 
University of California, San FrarKiisco: 
Professor T. Chang, McGill University; 

J. Salk, M.D., Salk Institute. 

Topics: Immobilized Enzymes; Enzyme 
Stabilization; Controlled Drug Delivery 
Systems; Liposomes ■ Drug Targeting; 
Microcapsules; Diffusions Control in 
Food Systems; Microcarriers for Mam¬ 
malian Cell Culture; Microcarriers in 
Vaccine Production. 

Major advances have been witr^essed in 
the past few years in the area of bio¬ 
technology, which can be defined as the 
application of engineering principles to 
biological processes. In this colloquium, 
the use of novel concept—microcapsules 
and microcarriers—in biotecimology vhll 
be discussed. These particles possess 
significant potential in both basic and 
applied research. The applications in 
several important areas will also be dis¬ 
cussed including their use as (i) supports 
for cells which make useful products, (ii) 
matrices for enzymes to be used as bio¬ 
producers or bioconverters, and (iii) the 
centraf components in drug and food 
delivery systems. 


Attendance fee: Industrial Liaison 
Program (ILP) Members, free; Non-ILP 
Members, $5CXD, 

Contact: Mana Clara V. Suva Martin, 
Industrial Liaison Program, Tel. (617) 
253-2691, Telex: 921473. 
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message is clear; with economic feasibility 
fading and need evaporating, when do we 
let the market take its toll and phase out 
nuclear power? Included in this collapise is 
the failure of advanced plutonium technol¬ 
ogies, such as the fast breeder reactor, 
fraught with economic and technical prob¬ 
lems of their own. 

Lack of demand for electricity has been a 
major problem of the nuclear industry. The 
Lovinses point out that the current overca¬ 
pacity above an acceptable IS percent 
reserve margin is equal to two times the 
present nuclear output. At a time when 
some experts are recommending that nu¬ 
clear plants under construction be aban¬ 
doned, Three Mile Island is burdened with 
a $1.3 billion cleanup bill, and investors are 
as scarce as kilowatts at Seabrook, N.H., 
one wonders where nuclear power would be 
if it had not had years of preferential treat¬ 
ment. 

Nonnuclear Future 

To end world involvement in nuclear power 
and in turn reduce the threat of nuclear 
war, the Lovinses propose three actions: 
that we accept the frec-market verdict and 
drop nuclear energy, that we initiate inter¬ 
national arms reduction, and that we em¬ 
phasize soft-energy technologies. Although 
many who scoff at the concept of a soft- 
energy structure are very convincing in 
their contention that alternative energy and 
conservation cannot meet world energy 
needs, proponents of soft energy can pre¬ 
sent equally convincing arguments. A 1979 
Harvard Business School study showed 
that the least expensive energy improve¬ 
ments, in order, are improved efficiency, 
soft energy, synfuels, and last, power 
plants. 

Conversion to soft technologies is occur¬ 
ring much more rapidly than predicted. 
There is a de facto moratorium on reactor 
orders in the United States and ten other 
countries, nuclear energy has been aban¬ 
doned in at least seven countries, and one 
country, Sweden, recently voted to phase 
out nuclear power permanently within 25 
years. General Electric, a major U.S. sup¬ 
plier, admitted in its 1980 annual report 
that its nuclear business, booming less than 
a decade ago, is expected to have “contin¬ 
ued losses,” adding that “cancellations 
have substantially outnumbered orders in 
the last six years.” 

Although the ideas, principles, and life¬ 
style changes the Lovinses dictate are not 
easy to digest, picking apart their detailed 
and comprehensive arguments is a lesson in 
futility. Unfortunately, Energyf War is 
probably too difficult to read for those who 
most need to understand the nuclear-pow¬ 
er/nuclear-weapons interdependence — 
world leaders, politicians, energy execu¬ 
tives, and military commanders. Those 
with a working knowledge of physics, fis¬ 


sion, and isotopes, as well as economics and 
foreign affairs, will feel comfortable with 
the material, but most prospective readers 
will stumble through the prologue and quit. 
The subject is monumental; the book is 
staggering. □ 


Daniel V. Edson, associate editor of De¬ 
sign News, has a degree in mechanical 
engineering and a particular interest in 
nuclear power and related technologies. 
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eluded in his report that “the controls are 
inappropriate — if any good at all — to the 
study for which they were selected.” 

In separate reports. Dr. Howard Sanders 
of the Woods Hole Oceanographic Institu¬ 
tion and Drs. J.H. Baker and C.A. Bedin- 
ger of the Southwest Research Institute in 
Houston described these regions, including 
both the rig and control sites, as very high¬ 
ly stressed marine environments. I do not 
ask that GURC be held to criteria of “neg¬ 
ative proof’; I merely ask that they be rig¬ 
orous and honest in reporting their re¬ 
sults. 

Dogmatism 

Any person whose views are strongly held 
and that conflict with 99 p>ercent of the 
population is dogmatic. Kenneth Boulding 
is such a pterson. I know very few pieople 
who feel that “national defense is a cancer” 
or that “defense can only assure our 
destruction.” I can also show a large body 
of economic data that refute the proposi¬ 
tion that military spending is linked to 
declining productivity. Is it more produc¬ 
tive to pay people to do nothing? 

Thomas F. Hafer 
Arlington, Va. 

One More Time for the Auto 

The “typical hybrid configuration” re¬ 
ferred to by Professors Heywood and 
Wikes in “Is There a Better Automobile 
Engine?” (November/December, p. 18), 
known as the “series” hybrid, has bwn dis¬ 
carded since 1975. All serious programs 
employ the parallel hybrid, in which the 
heat engine can provide some power direct¬ 
ly to the propulsion system. The key is to 
transfer some of the drive energy from on¬ 
board liquid fuel to off-board electricity by 
charging the batteries when the vehicle is 
not in use. Total energy may or may not be 
saved but petroleum is, by perhaps 50 per¬ 
cent. 

Victor Wouk 
New York, N.Y. 

Dr. Wouk is technical advisor for the 
United States National Committee of the 
International Electrotechnical Commis¬ 
sion — Ed. 
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But a diamond this iorge is even more precious. 
A gift so rare, it con never be measured. 
Untii you see the took in her eyes. 
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Living with 

Technology: Trade-Offs in Paradise 

by Samuel C. Florman 

Technology, lately blamed for many of the world’s ills, is neither panacea nor curse 

but a collective expression of human desires, 
creativity, and perseverance. 











































I N the fall of 1979 the Humanities Department of 
the University of Michigan’s College of Engineer¬ 
ing sponsored a symposium entitled “Technology and 
Pessimism.” The announced purpose of the event was 
“to examine why and in what ways technological 
development has led to pessimistic assessments of the 
future.” Just a few years ago such a statement would 
have made no sense. Today it sounds like the most 
appropriate theme that could possibly be selected for 
an academic conclave. 

1 was invited to participate in the opening session 
of the three-day program and found myself paired 
with Melvin Kranzberg, professor of the history of 


technology at Georgia Tech and long-time editor of 
the quarterly Technology and Culture. Kranzberg 
spoke at 4:00 o’clock in the afternoon, and I at 8:00. 
The following morning we were both scheduled to 
participate in a panel discussion. 

If the planners of the event had hoped to start off 
with speakers who themselves felt pessimistic about 
technology, they had chosen the wrong twosome. 
Kranzberg, joviality personified, quickly showed that 
he had no patience with prophets of technological 
doom. In ringing tones he reminded his audience that 
technology has progressively made life longer and 
more comfortable while at the same time fostering the 
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The concept of runaway 
technology has become much the vogue 
among academics. 


concept and practice of 
social justice. Problems 
have arisen, he main¬ 
tained, because of peo¬ 
ple’s continually rising ex¬ 
pectations, and because in 
some instances technolo¬ 
gy has been appropriated 
by narrow interest groups. 

What is required, he con¬ 
cluded, is social innova¬ 
tion—improved means of 
exerting democratic con¬ 
trol over technological de¬ 
cisions. 

When my turn came, 1 
argued that neither child¬ 
ish optimism nor petulant 
pessimism was an ade¬ 
quate response to our 
technological problems, 
and I suggested that a ma¬ 
ture recognition of real¬ 
istic possibilities would be 
more appropriate. Kranz- 
berg had entitled his lec¬ 
ture “Technology: The 
Half-Full Cup.” In the 
same vein, I told the para¬ 
ble of the two children in 
the garden, one who com¬ 
plained about thorns on 
the rose bushes, the other 
who said happily, “Mom¬ 
my, the thorn bushes have 
roses!” We were both so 
reasonable—“on the one 
hand and on the other 
hand”—and the reception 
accorded us was so friendly that it was difficult to 
imagine there being a single person in the audience 
who did not agree with us. 

The mellow mood that prevailed reminded me of a 
symposium in which I had participated a couple of 
years earlier at Lafayette College entitled “Technolo¬ 
gy and the Human Condition.” On that occasion 
Isaac Asimov had entertained one and all with his 
mockery of antitechnologists who would like to be 
back in old Athens “yakking it up with Socrates.” 
The truth is, said Asimov, that most of the people in 
ancient Greece worked like animals and died young. 


We should be thankful for 
technology; even though 
it gets bad press, it can be 
used wisely or unwisely. 
All of the other speakers 
agreed, the audience ap¬ 
plauded, and everybody 
went home in high spir¬ 
its. 

This is just like it was 
at Lafayette, I thought as 
1 got ready for bed that 
evening in Michigan—ev¬ 
erything so cordial and 
civilized. Thank goodness 
it isn’t like Albion Col¬ 
lege, where I had to de¬ 
bate lifestyles with a hip¬ 
pie from a commune and 
an abbott from a monas¬ 
tery, or like Smith Col¬ 
lege, where an angry fem¬ 
inist reviled technology 
and its defenders for be¬ 
ing “macho.” 1 enjoyed 
the deep sleep of the com¬ 
placent. 

What’s Fit to Print 

The next morning’s panel 
discussion was moderated 
by John Broomfield, a 
University of Michigan 
history professor. Since I 
had enjoyed his affable 
company at a faculty din¬ 
ner the previous evening, 
I was startled when he 
opened the proceedings on a hostile note. “No shred 
of optimism,” he said, “is added to my view of our 
current technology and its spokespeople by the argu¬ 
ments of our first two speakers.” He then launched 
into a bitter tirade against high technology and its 
sponsors. I had heard its like before, but I found this 
version particularly unsettling because it was unex¬ 
pected. Technocrats, according to Broomfield, are 
developing large-scale technological systems that dis¬ 
enfranchise the average citizen, erode civil liberties, 
and produce “specialized ignorance for some and gen¬ 
eralized ignorance for most.” This new order is peril- 
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But what is it that is really 
running away? Is it technology or is it 
fear of technology? 


ously vulnerable to disaster because, being exceeding¬ 
ly complex and neither “natural” nor “biological,” it 
has become “intolerant of mistakes.” Not only is high 
technology the malignant product of a bureaucratic 
technocracy, Broomfield continued, but it also ap¬ 
pears to have gotten out of control: “If you have a new 
technique you encourage its widespread adoption; if 
you have a new product you peddle it everywhere.” 

The professor’s attack encouraged others in the 
audience who had been silent the previous day. Soon 
we were hearing a young man compare farm tractors 
unfavorably with oxen; a woman rose solemnly to 
announce that the very building in which we were 
meeting should never have been constructed since it 
was situated on terrain that once was sacred to a local 
Indian tribe. By the end of the morning session, my 
mood had soured considerably. 

A few days later, an article about the conference 
appeared on the front page of the New York Times 
science section. At first I was pleased to see it; there is 
a primal satisfaction connected with finding one’s 
name in the newspaper. But then I wondered, consid¬ 
ering all the important developments in science and 
technology, why the dispirited musings of an academ¬ 
ic symjjosium should receive so much attention. 

“Scholars Confront the Decline of Technology’s 
Image,” read the headline. This reminded me of how 
often I had seen similar headlines prominently dis¬ 
played in this same newspaper: "'Skytab and Other 
Mishaps Tarnish Technology’s Image,” “Scientific 
Decisions: The Baffled Public,” “Scientists and Soci¬ 
ety’s Fears,” and so forth. In a series of philosophical 
essays, this august voice of the American establish¬ 
ment had been brooding about the public’s fear of 
technology. As I read the article about the Michigan 
symposium, I felt increasingly uneasy. Academic 
handwringing is one thing, but the press treating it as 
important news is something else entirely. 

To be sure, there had recently been no shortage of 
anxiety-producing technological incidents: oil spills, 
airplane crashes, collapses of dams and auditorium 
roofs, the descent of Skylab, the discovery of toxic 
materials at Love Canal, and the uniquely alarming 
accident at the Three Mile island nuclear plant. Yet 
this litany does not explain the change in journalistic 
perception of technology, for never in the history of 
newspapers has there been a shortage of technology- 
related catastrophes. They have long been the very 
stuff of headlines and extra editions: train wrecks, 
falling bridges, bursting boilers, collapsing buildings, 
devastating fires, explosions in mines and factories. 


lead poisoning, botulism.... Incidents occur no more 
frequently today than they used to, and the conse¬ 
quences are no more ghastly. There were also plenty 
of long-range, enduring torments associated with 
technology—city slums wretched beyond telling, dis¬ 
ease-causing tanneries, foul-smelling gasworks, 
grime-filled air—a long, sordid list we have been hap¬ 
py to forget. 

Nor was there ever a shortage of spirited reporters 
and editors to report on these intolerable conditions. 
It was always the pride of journalists to complain 
about carelessness, ignorance, laziness, and greed, and 
to insist that in the future there be improved perfor¬ 
mance. Even the revelations that led to identification 
of an “environmental crisis” were greeted at first with 
outrage and sermonizing. When newspapers start 
becoming melancholy—or even dwelling upon the 
melancholy of others—one cannot help thinking that 
something is terribly wrong. At least that is the way I 
felt as I read in the Times of “growing doubts about 
society’s ability to rein in the seemingly runaway 
forces of technology.” 

A New Blue Mood 

What is it, however, that is really running away? Is it 
technology, or is it fear of technology? The newspa¬ 
pers print scare stories; people read the stories and 
become alarmed; and then the newspapers quote the 
people expressing their alarm. Television, with re¬ 
ports that stress helplessness in the face of calamity, 
increases the tension. An academic symposium is 
scheduled to consider what is happening, and it in 
turn becomes news. The hysteria feeds on itself. 

Perhaps this is not being fair to the media—the 
current mood of apprehension was not created out of 
thin air by editors and reporters. It has percolated 
through our social consciousness in a diffuse pattern 
that is almost impossible to trace. It starts with disas¬ 
ters, but as I have said, there have always been disas¬ 
ters. It is the way we respond to disasters that has 
changed. If occasional indignation has given way to 
lingering skepticism, that is understandable enough: 
utopia was promised and it isn’t coming. But if a sense 
of helpless resignation is taking over—if technology, 
after changing from boon to disappointment, is now 
perceived to be changing from disappointment to 
threat —then somebody had better try to find out 
what is happening, and quickly. 

Clearly, the change in mood has been inspired in 
part by a number of lionized science writers such as 
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Rachel Carson and Barry Commoner. These persua¬ 
sive alarmists have cautioned that the problems we 
face today are far more grave than those we faced in 
the past. Whether or not this is true, these critics have 
given useful warning and gone on to suggest alterna¬ 
tive courses of action. It cannot be said that they tried 
to cultivate fear of technology itself, yet their elo¬ 
quent polemics may have oversensitized the public in 
ways that were not intended. The same paradox per¬ 
tains to advocates of the “counterculture” who, in 
voicing opposition to certain manifestations of tech¬ 
nology, have helped to spread the belief that “the 
machine” will inevitably take over. Warnings in¬ 
tended to bring about constructive action seem inad¬ 
vertently to spread fear and paralysis. 

Another source of the new anxiety lies deep in the 
tomes of introspective scholars such as Jacques Ellul 
and Lewis Mumford. Not many people buy, much 
less read, the works of these savants, yet their doleful¬ 
ly deterministic view of technology is revealed to the 
public in book reviews, and disseminated throughout 
intellectual circles by articles and abstruse journals. 
Starting in the early 1970s, the concept of runaway 
technology became much the vogue among academ¬ 
ics. Articles, books, and dissertations devoted to this 
theme began to appear in great number, abetted no 
little by funding of “technology and society” studies 
by both the National Science Foundation and the 
National Endowment for the Humanities. By 1977 
this school of literature was growing at such a rate 
that Langdon Winner, an M.I.T. professor, was 
moved to review the issue in a book entitled Autono¬ 
mous Technology: Technics-Out-of-Control as a 
Theme in Political Thought. 

Book titles tell a lot about what is happening to a 
culture, and during the 1970s there was ample evi¬ 
dence that the American love affair with technology 
was in trouble. Bookstore windows displayed serious 
works with titles such as The Illusion of Technique 
and The Poverty of Power, along with stacks of mass- 
market paperbacks such as Future Shock and Over¬ 
skill. 

Such subliminal influences have been reinforced 
by the comments of respected sages as reported in 
important places. Robert Penn Warren, interviewed 
in U.S. News & World Report, predicts that “in the 
technetronic age ... the boys who handle the post¬ 
computer mechanisms ... will inevitably be in control 
... with a vast, functionless, pampered, and ultimate¬ 
ly powerless population of nonexperts living on free 
time, unemployed and unemployable.” 


Daniel J. Boorstin, librarian of Congress and 
Pulitzer Prize-winning historian, writes an essay for 
Time magazine striking a somber note: “The Repub¬ 
lic of Technology where we will be living is a feedback 
world. There wants will be created not by ‘human 
nature’ or by century-old yearnings but by technology 
itself.” John Hersey speaks at a convocation at 
M.I.T., and his remarks about “the growing public 
hostility to technology” are reported in the syndicated 
column of Anthony Lewis. 

Antitechnology, which for a while seemed to be a 
rather harmless—possibly even wholesome—under¬ 
current of intellectual rebellion, is suddenly a rushing 
tide. In their comfortable parlors, readers of the New 
Yorker are subjected to weekly elegies: “The Faus¬ 
tian proposal that the experts make to us is to let them 
lay their fallible hands on eternity.” In thousands of 
barbershops, the readers of Penthouse are given less 
subtle warnings: “In the darker sense, technology is 
whatever you’re not supposed to understand.” 

A measure of the pervasiveness of the new mood is 
the consternation of once-haughty scientists and engi¬ 
neers. In the spring of 1980, Philip Handler, presi¬ 
dent of the National Academy of Sciences, writing in 
the prestigious journal Science, expressed his concern 
in uncharacteristically urgent tones: “The intellectual 
elite in every era has always been pessimistic. But 
today, concerned that ‘that which can be done will be 
done,’ there has arisen an antiscientific, antirationalis- 
tic trend that should give us pause. . . . That anti¬ 
science attitude perniciously infiltrates the news me¬ 
dia, affecting intelligentsia and decision makers alike. 
It must be confronted at every opportunity.” 

Apparently the seriousness with which the New 
York Times regarded the symposium on “Technology 
and Pessimism” was both effect and cause, a symp¬ 
tom of the nation’s growing concern as well as a 
source of new anxiety. However, many intelligent and 
responsible people seem not to be unduly alarmed 
about technological change. And public-opinion polls 
show that the average citizen still considers science 
and technology to be, on balance, forces for good. 
Maybe I am overreacting. 

In The Existential Pleasures of Engineering, I 
carefully considered, and tried to rebut, the antitech- 
nological arguments of Jacques Ellul, Lewis Mum- 
ford, Rene Dubos, Charles Reich, and Theodore Ros- 
zak. A reviewer writing in The Chronicle of Higher 
Education said that for an engineer to complain about 
the works of such people “seems a little like an ele¬ 
phant complaining of being bullied by gnats.” Well, 
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perhaps—but then it is common knowledge that gnats 
can torment large animals to distraction. A sting here, 
a buzz there, and all of a sudden we have the begin¬ 
nings of a calamitous stampede. There is small com¬ 
fort in thinking of the antitechnologists as gnats. 

Fear of Trying 

There are many different ways of trying to under¬ 
stand the antitechnological movement. A theologian 
might conclude that it is a long-overdue recognition 
of the ebb of rationalism, a development that could 
have been predicted four centuries ago when Coperni¬ 
cus and Galileo first challenged the teachings of the 
Church. A political scientist might view the changing 
mood as an expression of incipient revolution, since 
technology is perceived by some to be the means by 
which the ruling classes perpetuate their power over 
the masses. Through an anthropologist’s prism, anti¬ 
technology can be seen as a new mythology, welling 
up in the effervescent depths of the cultural subcon¬ 
scious. 

If one thinks in the language of psychology, a 
completely different hypothesis comes to mind, 
namely that the dread of technology is nothing other 
than a phobia, a condition that develops when people 
displace their anxieties (about death, separation, par¬ 
ental rage, or whatever) in an effort to control them. 
It is well known that certain objects or situations— 
such as crowds, heights, closed spaces, open spaces, 
and a variety of animals—can be endowed by individ¬ 
uals with special meaning and thereafter regularly 
induce anxiety. Omnipresent technology is an apt 
candidate for this list. Fear of flying is, in fact, being 
treated as a phobia, and much publicity has been giv¬ 
en to the cures effected by techniques of behavior 
modification. The anxieties of people living in the 
vicinity of the Three Mile Island nuclear plant have 
also been the subject of much interest and some 
study. 

The antitechnological movement can also be 
defined as a school of literary expression. According 
to Leo Marx, a leading light of M.I.T.’s Program in 
Science, Technology, and Society, the current pessi¬ 
mism about technology is a renewed manifestation of 
pastoralisni, “an ancient mode of thought and 
expression embodying a negative response to social 
complexity and change.” Pastoralism, says Marx, 
characteristically flourishes in times of accelerating 
social change; for example, Rome in the time of Vir¬ 
gil, England during the Elizabethan Age, and the 


United States since the start of the Industrial Revolu¬ 
tion. 

To the antitechnologists, of course, all these theo¬ 
ries are ridiculous or, at best, beside the point. In their 
view, historical perspectives no longer apply, since 
changes have occurred that are unprecedented and 
fundamental. They see no sense in harking back to 
Virgil or the Industrial Revolution when we live in an 
age of computers, recombinant dna, and nuclear 
power (to say nothing of nuclear weapons), with our 
resources dwindling and our environment degraded. 
If anyone is theologically confused, mythically mud¬ 
dled, or neurotically disturbed, they believe it is those 
who cannot see that technology really is out of control 
and that technocrats really are creating a hell on 
earth. 

I am convinced that the antitechnologists are mis¬ 
guided, but the intensity of the antitechnological 
argument persuades me to pause. Too much of the 
discussion about technology, pro and con, has been on 
an intuitive level (where one can convince only one- 
selQ, or else cloaked in complicated theories that arise 
less from evidence than from the majestic intellects of 
their creators. Perhaps some simple facts will per¬ 
suade an open-minded reader that the antitechnolog¬ 
ists have been listening to the beating of their own 
hearts instead of looking at the world around them. It 
is easy to feel that technology is out of control and/or 
that technocrats are leading us astray, yet 1 believe 
that technology is still very much under society’s con¬ 
trol, that it is in fact an expression of our very human 
desires, fancies, and fears. 

Progress, Setback, Progress 

House & Garden magazine, in celebration of the 
American bicentennial, devoted its July 1976 issue to 
the topic of “American know-how.” The editors 
invited me to contribute an article, and enticed by the 
opportunity to address a new audience, plus the offer 
of a handsome fee, 1 accepted. We agreed that the 
title of my piece would be “Technology and the 
Human Adventure,” and I thereupon embarked on a 
strange adventure of my own. 

I thought that it would be appropriate to begin my 
essay with a discussion of technology in the time of 
the founding fathers, so I went to the library and 
immersed myself in the works of Benjamin Franklin, 
surely the most famous technologist of America’s ear¬ 
ly days. Remembering stories from my childhood 
about Ben Franklin the clever tinkerer, I expected to 
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find a pleasant recounting of inventions and success¬ 
ful experiments, a cheering tale of technological tri¬ 
umphs. I found such a tale, to be sure, but along with 
it I found a record of calamities caused by the techno¬ 
logical advances of his day. 

In several letters and essays, Franklin expressed 
concern about fire, an ever-threatening scourge in 
colonial times. Efficient sawmills made it possible to 
build frame houses more versatile and economical 
than log cabins—but less fire-resistant. Advances in 
transport made it possible for people to crowd these 
frame houses together in cities. Cleverly conceived 
fireplaces, stoves, lamps, and warming pans made life 
more comfortable but contributed to the likelihood of 
catastrophic fires. 

To deal with this problem, Franklin recommended 
architectural modifications to make houses more fire¬ 
proof. He proposed the licensing and supervision of 
chimney sweeps and the establishment of volunteer 
fire companies, well supplied and trained. As is well 
known, he invented the lightning rod. In other words, 
he proposed technological ways of coping with the 
unpleasant consequences of technology; he applied 
Yankee ingenuity to solve problems arising from 
Yankee ingenuity. 

In Franklin’s writings I found other examples of 
technological advances that brought with them unan¬ 
ticipated problems. Lead poisoning was a peril. Con¬ 
taminated rum was discovered coming from distiller¬ 
ies where lead parts had been substituted for wood in 
the distilling apparatus. Drinking water collected 
from lead-coated roofs was also making people seri¬ 
ously ill. 

The advancing techniques of medical science were 
often a mixed blessing, as they are today. Early meth¬ 
ods of vaccination for smallpox, for example, entailed 
the danger of the vaccinated person dying from the 
artificially induced disease. (In a particularly poi¬ 
gnant article, Franklin was at pains to point out that 
his four-year-old son’s death from smallpox was 
attributable to the boy’s not having been vaccinated 
and did not result, as rumor had it, from vaccination 
itself.) ' 

After a while, I put aside the writings of Franklin 
and turned my attention to American know-how in 
the nineteenth century, becoming engrossed in the 
early days of steamboat transport. This important 
step forward in American technology was far from 
being the unsullied triumph that it appears to be in 
our popular histories. 

Manufacturers of the earliest high-pressure steam 


engines often used materials of inferior quality. They 
were slow to recognize the weakening of boiler shells 
caused by rivet holes, and the danger of using 
wrought-iron shells together with cast-iron heads that 
had a different coefficient of expansion. Safety valve 
openings were often not properly proportioned, and 
gauges had a tendency to malfunction. Even well- 
designed equipment quickly became defective 
through the effects of corrosion and sediment. On top 
of it all, competition for prestige led to racing 
between boats, and during a race the usual practice 
was to tie down the safety valve so that excessive 
steam pressure would not be relieved. 

From 1825 to 1830, 42 recorded explosions killed 
upward of 270 persons. When in 1830 an explosion 
aboard the Helen McGregor near Memphis killed 
more than 50 passengers, public outrage forced the 
federal government to take action. Funds were 
granted to the Franklin Institute of Philadelphia to 
purchase apparatus to conduct experiments on steam 
boilers, the first technological research grant by the 
federal government. 

The institute made a comprehensive report in 
1838, but not until 14 years later was a workable bill 
passed by Congress providing at least minimal safe¬ 
guards for the citizenry. We may wonder why the 
process took so long, but Congress was still uncertain 
about its right, under the interstate commerce provi¬ 
sion of the Constitution, to control the activities of 
individual entrepreneurs. 

When I turned from steamboats to railroads, I 
found another long-forgotten story of catastrophe. 
Not only were there problems with the trains them¬ 
selves, but the roadbeds, and particularly the bridges, 
made even the shortest train journey a hazardous 
adventure. In the late 1860s more than 25 American 
bridges were collapsing each year, with appalling loss 
of life. In 1873 the American Society of Civil Engi¬ 
neers set up a special commission to address the prob¬ 
lem, and eventually the safety of our bridges came to 
be taken for granted. 

The more I researched the history of American 
know-how, the more I perceived that practically every 
technological advance had unexpected and unwanted 
side effects. Along with each triumph of mechanical 
genius came an inevitable portion of death and 
destruction. Instead of becoming discouraged, howev¬ 
er, our forebears seemed to be resolute in confronting 
the adverse consequences of their own inventiveness. 1 
was impressed by their pattern of progress, setback, 
and renewed creative effort. It seemed to have a spe- 
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cial message for oui day, 
and I made it the theme of 
my essay for House <& 

Garden. 

Childish Optimism. Teen¬ 
age Pessimism 

No matter how many arti¬ 
cles one has had pub¬ 
lished, and no matter 
how much one likes 
the article most re¬ 
cently submitted, 
waiting to hear 
from an editor 
is an anxious 
experience. In 
this case, as it turned 
out, I had reason to be 
apprehensive. I soon 
heard from one of the edi¬ 
tors who, although she 
tried to be encouraging, 
was obviously quite dis¬ 
tressed. “We liked the 
part about tenacity and 
ingenuity,” she said, “but 
oh dear, all those disas¬ 
ters they are so depress¬ 
ing.” 

I need not go into the details of what followed: the 
rewriting, the telephone conferences, the re-rewrit- 
ing the gradual elimination of accidents and casual¬ 
ty statistics, and a subtle change in emphasis. I 
retieated, with some honor intact, I like to believe, 
until the article was deemed suitably upbeat. 

I should have known that the bicentennial issue of 
House & Garden was not the forum in which to con¬ 
sider the dark complexities of technological change. 
My piece was to appear side by side with such articles 
as “A House That Has Everything,” “Live Longer, 
Look Younger,” and “Everything's Corning Up Roses” 
(devoted to a review of Gloria Vanderbilt's latest 
desigrts). 

In the United States today, magazines such as 
House & Garden speak for those, and to those, who 
are optimistic about technology. Through technology 
we get better dishwashers, permanent-press clothing, 
and rust-proof lawn furniture “Better living through 
chemist, y,” the old DuPont commercial used to say. 


Not only is House & Gar¬ 
den optimistic, that is, 
hopeful, about technolo¬ 
gy; it is cheerfully opti¬ 
mistic. There is no room 
in its pages for failure, or 
even for struggle, and in 
this view it speaks for 
many Americans, perhaps 
a majority. This is the les¬ 
son I learned—or I should 
say, relearned—in the bi¬ 
centennial year. 

Much has been written 
about the shallow opti¬ 
mism of the United 
States, about life viewed 
as a Horatio Alger success 
story or a romantic movie 
with a happy ending. This 
optimism is less wide¬ 
spread than it used to be, 
particularly as it relates to 
technology. Talk of nucle¬ 
ar warfare and a poisoned 
environment tends to 
dampen one’s enthusiasm. 
Yet optimistic material¬ 
ism remains a powerful 
force in American life— 
we all know of people who, even at this troublesome 
moment in history, define happiness in terms of their 
ability to accumulate new gadgets. The business com¬ 
munity, anxious to sell merchandise, spares no 
expense in promoting a gleeful consumerism. 

Side by side with what I have come to think of as 
House & Garden optimism is a mood that we might 
call New York Review of Books pessimism. Our intel¬ 
lectual journals are full of gloomy tracts that depict a 
society debased by technology. According to this 
view, our health is being ruined, our landscape 
despoiled, and our social institutions laid waste. We 
are forced to do demeaning work and consume 
unwanted products. We are being dehumanized. This 
is happening because a technological demon has 
escaped from human control or, in a slightly different 
version, because evil technocrats are leading us 
astray. 

It is clear that in recent years the resoluteness 
exhibited by Benjamin Franklin, and other Ameri¬ 
cans of similarly robust character, has been largely 
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displaced by a foolish op¬ 
timism on the one hand 
and an abject pessi¬ 
mism on the other. 

These two opposing 
outlooks are actu¬ 
ally manifesta¬ 
tions of the same 
defect in the 
American charac¬ 
ter: both reflect a 
flaw that I can best 
describe as immatur¬ 
ity. 

Young children are op¬ 
timistic, naively assuming 
that their needs can al¬ 
ways be satisfied and that 
their parents have it with¬ 
in their power to “make 
things right.” Children 
frustrated become petu¬ 
lant. With the onset of 
puberty a morose sense of 
disillusionment is apt to 
take hold; sulky pessi¬ 
mism is something we as¬ 
sociate with teenagers. 

It is not surprising that 
many inhabitants of the 
United States, a rich na¬ 
tion with seemingly 
boundless frontiers, 

should have evinced a childish optimism and declared 
their faith in technology, endowing it with the reas¬ 
suring power of a parent and regarding it with the 
love of a child for a favorite toy. Technological set¬ 
backs would then be greeted by some with the naive 
assumption that all would turn out for the best and by 
others with peevish declarations of despair. Intellec¬ 
tuals have been in the forefront of this childish dis¬ 
play, but every segment of society has been caught up 
in it. Technologists themselves have not been im¬ 
mune; in the speeches of nineteenth-century engi¬ 
neers, we find bombastic promises that make us 
blush. Today the profession is torn between a bluster¬ 
ing optimism and a confused guilt. 

Comedy Tomorrow, Tragedy Tonight 


dashed, but in retrospect 
they were unrealistic 
hopes. We simply cannot 
make use of coal without 
killing miners and pollut¬ 
ing the air. Neither can 
we manufacture solar 
panels without worker fa¬ 
talities and environmental 
degradation. (We assume 
that it will be less than 
with coal, but we are not 
sure.) We cannot build 
highways or canals or air¬ 
ports without despoiling 
the landscape. Not only 
have we learned that envi¬ 
ronmental dangers are in¬ 
herent in every technolog¬ 
ical advance, but we are 
fated to be dissatisfied 
with much of what we 
produce because our 
tastes keep changing. The 
sparkling, humming, 
paved metropolises of sci¬ 
ence fiction—even if they 
could be realized—are 
not, after all, the home to 
which humankind aspires. 
Many people find such an 
environment “alienating.” 
There can never be a tech¬ 
nologically based utopia because we cannot agree on 
what form that utopia might take. 

To express our disillusionment we have invented a 
new word: “trade-off.” Ft is an- ugly word, totally 
without grace, but it signifies the beginning of matu¬ 
rity for American society. 

It is important to remember that our disappoint¬ 
ments have not been limited to technology, a fact that 
the antitechnologists usually choose to ignore. Won¬ 
derful dreams attended the birth of the New Deal and 
later the founding of the United Nations, yet we have 
since awakened to face unyielding economic and 
political difficulties. Socialism has been discredited, 
as was laissez-faire capitalism before it. We have been 
bitterly disappointed by the labor movement, the edu¬ 
cational establishment, efforts at crime prevention, 
the ministrations of psychiatry, and most recently the 
abortive experiments of the so-called counterculture. 


During the past 50 years we have seen many hopes 
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We have come face to face with limits that we had 
presumed to hope might not exist. 

Those of us who have lived through the past 50 
years have passed personally from youthful presump¬ 
tuousness to mature skepticism at the very moment 
that American society has been going through the 
same transition. We have to be careful not to define 
the popular mood in terms of our personal sentiments, 
but I do not think I am doing that when I observe the 
multiple disenchantments of our time. We also have 
to be careful not to deprecate youthful enthusiasm, 
which is a force for good, along with immaturity, 
which is tolerable only in the young. 

It can be argued that for a while .there was good 
reason to hold out hope for utopia, since modern sci¬ 
ence and technology appeared to be completely new 
factors in human existence. But now that they have 
been given a fair trial, we perceive their inherent lim¬ 
itations. The human condition is the human condition 
still. 

To persist in saying that we are optimistic or pessi¬ 
mistic about technology is to acknowledge that we 
will not grow up. I suggest that an appropriate 
response to our new wisdom is neither optimism nor 
pessimism, but rather the espousal of an attitude that 
has traditionally been associated with men and wom¬ 
en of noble character—the tragic view of life. 

As a student, I found it difficult to comprehend 
what my teachers told me about comedy and tragedy. 
Comedy, they said, expresses despair. When there is 
no hope, we make jokes. We depict people as puny, 
ridiculous creatures. We laugh to keep from crying. 

Tragedy, on the other hand, is uplifting: it depicts 
heroes wrestling with fate. It is people’s destiny to die, 
to be defeated by the forces of the universe, but in 
challenging their destiny, in being brave, determined, 
ambitious, resourceful, tragic heroes show to what 
heights human beings can soar. This is an inspiration 
to the rest of us. After witnessing a tragedy we feel 
good, because the magnificence of the human spirit 
has been demonstrated. Tragic drama is an affirma¬ 
tion of the value of life. 

Students pay lip service to this theory and give the 
expected answers in examinations, but sometimes the 
idea seems to fly in the face of reason. How can we say 
we feel better after Oedipus puts out his eyes, or 
Othello kills his beloved wife and commits suicide, 
than we do after laughing heartily over a bedroom 
farce? Yet this concept, which is so hard to grasp in 
the classroom where students are young and the envi¬ 
ronment is serene, rings true in the world where 


mature people wrestle with burdensome problems. 

The Technologist as Revolutionary 

I do not intend to preach a message of stoicism: the 
tragic view is not to be confused with world-weary 
resignation. As Moses Hadas, a great classical scholar 
of a generation ago, wrote about the Greek tragedi¬ 
ans: “Their gloom is no fatalistic pessimism but an 
adult confrontation of reality, and their emphasis is 
not on the grimness of life but on the capacity of great 
figures to adequate themselves to it.” 

It is not an accident that tragic drama flourished in 
societies that were dynamic—Periclean Athens, Eliz¬ 
abethan England, and the France of Louis XIV—for 
tragedy speaks of ambition, effort, and unquenchable 
spirit. Technological creativity is one manifestation of 
this spirit, and only a dyspeptic antihumanist can feel 
otherwise. Even the Greeks, who for a while placed 
technologists low on the social scale, recognized the 
glory of creative engineering—Prometheus is one of 
the quintessential tragic heroes. In viewing technolo¬ 
gy through a tragic prism, we are at once exalted by 
its accomplishments and sobered by its limitations. 
We thus ally ourselves with the spirit of great ages 
past. 

The fate of Prometheus, as well as that of most 
tragic heroes, is associated with the concept of hubris, 
“overweening pride.” Yet pride, which in drama 
invariably leads to a fall, is not considered sinful by 
the great tragedians. It is an essential element of 
humanity’s greatness. It is what inspires heroes to 
confront the universe, to challenge the status quo. 
Prometheus defied Zeus and brought technological 
knowledge to the human race—he was a revolution¬ 
ary. So were Gutenberg, Watt, Edison, and Ford. 
Technology is revolutionary. Therefore, hostility to¬ 
ward technology is antirevolutionary, which is to say, 
reactionary. This charge is currently being leveled 
against environmentalists and other enemies of tech¬ 
nology. Since antitechnologists'are traditionally “lib¬ 
eral” in their attitudes, the idea that they are reaction¬ 
ary confronts us with a paradox. 

The tragic view does not shrink from paradox; it 
teaches us to live with ambiguity. It is at once revolu¬ 
tionary and cautionary. Hubris, as revealed in tragic 
drama, is an essential element of creativity; it is also a 
tragic flaw that contributes to the failure of human 
enterprise. Without effort, however, and daring, we 
are nothing. Walter Kerr has spoken of “tragedy’s 
commitment to freedom, to the unflinching explora- 
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tion of the possible ... At the heart of tragedy, 
feeding it energy, stands godlike man passionately 
desiring a state of affairs more perfect than any that 
now exists.” This description of the tragic hero well 
serves as a definition of the questing technologist. 

Hopeful Pessimism and Despairing Optimism 

A particularly appealing aspect of the tragic view is its 
reluctance to place blame. Those people who hold 
pessimistic views about technology are forever re¬ 
proaching others, if not individual engineers then the 
“technocratic establishment,” the “megastate,” “the 
pentagon of power,” or some equally amorphous enti¬ 
ty. Everywhere they look they see evil intent. 

There is evil in the world, of course, but most of 
our disappointments with technology come when 
decent people are trying to act constructively. “The 
essentially tragic fact,” says Hegel, “is not so much 
the war of good with evil as the war of good with 
good.” 

Pesticides keep millions of poor people from starv¬ 
ing. To use pesticides is good; to oppose them when 
they create havoc in the food chain is also good. To 
drill for oil and transport it across oceans is good, 
since petroleum provides life-saving chemicals and 
heat for homes. To prevent oil spills is also good. 
Nuclear energy is good, as is the attempt to eliminate 
radioactive hazards. To seek safety is a worthy goal, 
but in a world of limited resources, the pursuit of 
economy is also worthy. We are constantly accusing 
each other of villainy when we should be consulting 
each other on how to best solve our common prob¬ 
lems. 

Although the tragic view shuns blame, it does not 
shirk responsibility. “The fault, dear Brutus, is not in 
our stars, but in ourselves.” We are accountable for 
what we do or, more often, for what we neglect to do. 
The most shameful feature of the antitechnological 
creed is that it so often fails to consider the conse¬ 
quences of not taking action. The lives lost or wasted 
that might have been saved by exploiting our 
resources are the responsibility of those who counsel 
inaction. Thus, the tragic view is consistent with good 
citizenship. It advocates making the most of our 
opportunities; it challenges us to do the work that 
needs doing. 

Life, it may be said, is not a play. Yet we are 
constantly talking about roles—role playing, role 
models, and so forth. It is a primordial urge to want to 
play one’s part. The outlook I advocate sees value in 


many different people playing many different parts. 
A vital society, like meaningful drama, feeds on diver¬ 
sity. Each participant contributes to the body social: 
scientist, engineer, farmer, craftsperson, laborer, poli¬ 
tician, jurist, teacher, artist, merchant, entertainer. 
The progrowth industrialist and the environmentalist 
are both needed, and in a strange way they need each 
other. 

Out of conflict comes resolution; out of variety 
comes health: this is the lesson of the natural world. It 
is the moral of ecological balance; it is also the moral 
of great drama. We cannot but admire Caesar, Bru¬ 
tus, and Anthony all together. So should we applaud 
the guardians of our wilderness, even as we applaud 
the creators of dams and paper mills. I am a builder, 
but I feel for those who are afraid of building, and I 
admire those who want to endow all building with 
grace. 

George Steiner, in The Death of Tragedy, claimed 
that the tragic spirit was rendered impotent by Chris¬ 
tianity’s promise of salvation. But I do not think that 
most people today are thinking in terms of salvation. 
They are thinking of doing the best they can in a 
world that promises neither damnation nor transcen¬ 
dent victories, but instead confronts us with both per¬ 
ils and opportunities for achievement. In such a world 
the tragic spirit is very much alive. Neither optimism 
nor pessimism is a worthy alternative to this noble 
spirit. 

We use words to communicate, but sometimes 
they are not as precise as we pretend, and then we 
confuse ourselves and each other. “Optimism,” “pes¬ 
simism,” “tragic view”—these are mere sounds or 
scratches on paper. The way we feel is not adequately 
defined by such sounds or scratches. Rene Dubos 
used to write a column for The American Scholar 
that he called “The Despairing Optimist.” I seem to 
recall that he once gave his reasons for not calling it 
“The Hopeful Pessimist,” although I cannot remem¬ 
ber what they were. What really counts, I suppose, is 
not what we say, or even what we feel, but what we 
want to do. 

By saying that I espouse the tragic view of technol¬ 
ogy, I mean to ally myself with those who, aware of 
the dangers and without foolish illusions about what 
can be accomplished, still want to move on and active¬ 
ly seek to realize our constantly changing vision of a 
more satisfactory society. I mean to oppose those who 
would evade harsh truths by intoning platitudes. I 
particularly mean to challenge those who enjoy the 
benefits of technology but refuse to accept responsi- 
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“Trade-off’ is an ugly word, 
totally without grace, but it signifies the 
beginning of maturity for 
American society. 


bility for its consequences. 

1 would like to close by quoting the last few lines 
from my much-rewritten opus for House & Garden. 
The prose is somewhat florid, but please remember 
that it was written in celebration of the American 
bicentennial: 

“For all our apprehensions, we have no choice but 
to press ahead. We must do so first in the name of 
compassion. By turning our backs on technological 
change, we would be expressing our satisfaction with 
current world levels of hunger, disease, and privation. 
Further, we must press ahead in the name of the 
human adventure. Without experimentation and 
change our existence would be a dull business. We 


simply cannot stop while there are masses to feed and 
diseases to conquer, seas to explore and heavens to 
survey.” 

The editors of House & Garden thought I was 
being optimistic. I knew that I was being tragic, but I 
did not argue the point. 


Samuel C. Florman, an engineer, is vice-president of Kreisler Borg Bor¬ 
man Construction Co. in Scarsdale, N.Y. He is the author of Engineering 
and the Liberal Arts and The Existential Pleasures of Engineering (St. 
Martin's Press), and numerous articles in magazines such as The Ameri¬ 
can Scholar, the New York Times Magazine, and Harper's (of which he 
is contributing editor). This article is excerpted from Blaming Technolo¬ 
gy: The Irrational Search for Scapegoats, to be published in September. 
It is reprinted through special arrangement with St. Martin’s Press, Inc., 
New York. Copyright 1981 by Samuel C. Florman. 


55 MitUon Peopte'Coming 
or Going 


New! Atlanta International Airport 
breaks the rules for efficiency, traffic 
flow, human creature comforts. 
110,000 daily passengers will use the 
1.1 mile underground mall moving 
sidewalk/automated transit system 
—arriving at the most distant con¬ 
course in 5 minutes. 

Aerofin Heat Transfer Coils pro¬ 
vide optimum cooling/heating for 
the connected North/South Termi¬ 
nals and Four Concourses. Connect¬ 
ing passengers stay put with all 
amenities. No main terminal hassle. 

CUSTOM CUMATE 




World’s Largest Airport Terminal Complex gives 
peopie-movement/peopie-comfort top priority 


Any concourse change is handled by 
the transit system. Energy manage¬ 
ment/computer-selected coil fan-coil 
systems have earned Aerofin indus¬ 
try leadership. Call the Aerofin Pro¬ 
fessional. He knows better. 


PROFESSIONALS: S&W/SH&G/MAAP 
Architects, engineers, planners. Charles 
Strand Co., Detroit, Air Handling Equip¬ 
ment. Limbach/Economy, joint venture 
Mechanical Contractor. 

'Annual air service capability 


COMFORT COIL 


C Ctiilled Water Coil. 


Type CH Hot Water Coil 
also used in Air Handling Units 


IN COPPO/MTION 

m t mJ t m LYNChtauRO.VlRGINIA 2ASOB 

Aerofin is sold only by nationally advertised fan manufacturers. Ask tor list. 
AEROFIN OFFICES Atlanta / Chicago / Cleveland ' Oaiiaa f Loe Angeles / New York Ramsey. 
N J / PNiadeiphia > San Francisco ’ Saugus MA / Toronto / Montreal' Mexico D F / Geneva. 
Switzerland AEROFIN CORPORATION (CANADA) LTD . Gananopue. OnUno 
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Power to the People: 
The Promise of 
Decentralized Solar 


by Robert W. Gilmer 



M any people who have 
adopted decentral¬ 
ized solar devices for their 
home or business have un¬ 
doubtedly been motivated by 
considerations other than 
the pocketbook: environ¬ 
mental concerns, the recog¬ 


nition that fossil-fuel re¬ 
sources are finite, or a search 
for self-reliance. But critics 
often dismiss these solar pio¬ 
neers as an elitist fringe, ar¬ 
guing that decentralized so¬ 
lar technologies rhust face 
the critical test of the mar- 




















































































The appointment of a public 
body to negotiate rates and exert other controls 
over a utility is not a panacea 
for monopoly. 


ketplace largely on the basis of cost. Although relative 
cost is important, decentralized solar technologies 
offer further advantages in the social control of ener¬ 
gy, the institutional arrangements that link the energy 
producer and consumer. 

Because solar technologies give small energy con¬ 
sumers the chance to cut ties to an outside supplier — 
a public utility — they offer the prospect of relief from 
many of the social burdens of planning, regulating, 
and allocating the future energy supply. In other 
words, decentralization involves integrating the ener¬ 
gy supplier into the firm or household, analogous to 
the decision of a firm to vertically integrate by 
extending its boundaries. 

Technologies always impose constraints. For ex¬ 
ample, if electricity is produced cheaply through the 
use of 500-megawatt electric generators, operational 
responsibility must be assigned to a utility and the 
energy distributed to consumers at long distances 
from the generator. Yet even though a technology 
constrains institutional possibilities, it does not deter¬ 
mine them. A privately owned utility, a local coopera¬ 
tive, and a public power agency could use the same 
technology but define property rights and assign 
operational control differently. Moreover, some tech¬ 
nologies are more easily managed than others. The 
rooftop solar collector is the simplest arrangement for 
social control; property rights and energy accrue to 
the homeowner, operational control is immediate, and 
only simple px)licing mechanisms are necessary. 

Sharply rising prices for central-station electricity 
have made on-site generation, cogeneration, and alter¬ 
native energy systems increasingly attractive to large 
industrial users, but the unique potential of decentral¬ 
ization is found among residential and small commer¬ 
cial consumers who previously had no practical alter¬ 
native electricity source. Economists might envision 
the household as a small firm producing a lifestyle 
enjoyed by the family members: the former maxi¬ 
mizes the joint satisfaction of the family subject to the 
constraints of income and prices, while the latter max¬ 
imizes profits subject to technical and price con¬ 
straints. Decisions by households to connect to a utili¬ 
ty grid or to insulate already make the consumer an 
important pjart of the energy business. 

According to economist W.J. Liebeler, “We are in 
fact surrounded by vertical integration . . . weekend 
forays into the garden, the do-it-yourself project to fix 
up the family room, or even driving to work in the 
morning. We own houses or rent apartments ... we 
own automobiles and many of us fix them ourselves. 


at least to some extent. Some of us are decently 
accomplished plumbers, electricians, carpjenters, and 
even masons. The notion that vertical integration is 
somehow vaguely antisocial in nature is not consistent 
with the widespread occurrence of [these] apparently 
benign examples.” When viewed from this perspec¬ 
tive, the issue of decentralization becomes a decision 
between making and buying energy—between re¬ 
maining on the utility grid or vertically integrating to 
produce the energy supply within the household. 

Thus, the institutional ties of some technologies 
are easily managed, while others may require an 
extraordinary investment of time and resources. Most 
of the so-called conventional energy sources have 
become increasingly bogged down in complicated, 
intractable regulations and controls. Too often, com¬ 
plex technologies require equally complex institution¬ 
al arrangements that allow collective px)wer to be con¬ 
centrated in the hands of a few. Despite the enormous 
benefits they have produced, electric utilities have 
presented fundamental difficulties of social manage¬ 
ment. 

A Promise by the State 

Electric utilities have been regulated since Thomas 
Edison put the first central-station pxjwer system into 
commercial operation in 1882. Under American law, 
public streets are controlled by the state legislature, 
and the distribution of electric px)wer requires the use 
of the streets. Though municipalities conducted most 
early electric utility regulation, by 1914 the states 
assumed this responsibility through commissions ap¬ 
pointed by the legislature. The Wisconsin statute of 
1907, a model for most succeeding regulation, con¬ 
verted all existing utilities to franchises with no set 
life span. Today a certificate of convenience and 
necessity must be obtained by a utility before it can 
operate, with the commission fixing rates and control¬ 
ling capitalization and the issuance of securities. 

If regulatory sanctions become unreasonable, the 
utilities have recourse under the Fourteenth Amend¬ 
ment of the Constitution, which impxjses restrictions 
against depriving “any p)erson of life, liberty, or prop¬ 
erty, without due process of law.” Because corpora¬ 
tions are considered legal entities, the courts have 
interpreted the setting of excessively low rates as a 
confiscation of stockholder property without due pro¬ 
cess of law. This access to judicial review has been 
used extensively by electric and other utilities. 

One of the chief consequences of judicial review 
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Local Control 
and Grass-Roots 
Democracy 



T he simplified flows of in¬ 
formation between pro¬ 
ducers and consumers and the 
greater responsiveness of local 
management are often cited as 
advantages of decentralized 
energy production. Success 
depends on the willingness 
and ability of neighbors to 
make participatory democracy 
work. However, if local ener¬ 
gy production is sup]x>sed to 
promote the social goals of the 
community because residents 
spontaneously join together in 
energy production, such ex¬ 
pectations will not be ful¬ 
filled. 

A look at other private resi¬ 
dential governments demon¬ 
strates the difficulty of mak¬ 
ing grass-roots democracy 
work. For example, condo¬ 
minium associations control 
the activities of residents 
(such as approving exterior 
painting or fencing) and man¬ 
age parking and common 
property. One nationwide sur¬ 
vey found that fewer than 40 
percent of condominium resi¬ 
dents felt that their associa¬ 
tion was doing a good job, and 
many were moving to avoid 
“straight-jacket controls on 
their lives.” 

“New towns,” a phenome¬ 
non of the late 1960s largely 
considered a social and finan¬ 
cial failure, are also governed 


by community associations. A 
sense of local participation 
and control was deliberately 
promoted in the new town of 
Columbia, Md., with indus¬ 
try, transportation, education¬ 


al institutions, and medical 
and recreational facilities de¬ 
signed to integrate the com¬ 
munity and free it from inter¬ 
action with the surrounding 
urban society. Yet in 1973 


only 39 percent of the resi¬ 
dents of Columbia had at¬ 
tended even one meeting of 
their community association. 
The attendance figures for the 
new towns of Jonathan, Minn, 
and Reston, Va. were 31 per¬ 
cent and 32 percent, respec¬ 
tively, with fewer than 10 per¬ 
cent of the residents reporting 
complete satisfaction with 
their association. 

A comparison of communi¬ 
ty and civic activities in the 
new towns of Columbia and 
Reston with the civic partici¬ 
pation of residents of less 
structured communities re¬ 
vealed no significant differ¬ 
ences. The residents who did 
become active in Reston and 
Columbia were found to drop 
out quickly, suffering from 
“participation fatigue.” 

The automobile and tele¬ 
phone have made geographic 
proximity a less important de¬ 
terminant of community than 
income, race, ethnic back¬ 
ground, professions, hobbies, 
and other shared interests. 
Thus, an effort to foster com¬ 
munity allegiance among peo¬ 
ple thrown together by geo¬ 
graphic proximity may be un¬ 
likely, and decentralized ener¬ 
gy sources will have to demon¬ 
strate clear economic and 
managerial advantages to suc¬ 
ceed.—R. IF. C. □ 


has been the need for standards to determine the rea¬ 
sonableness of of public utility rates. After several 
decades of wrestling with slippery issues, such as his¬ 
torical versus reproduction costs and “true” deprecia¬ 
tion, the courts have settled on the so-called “end- 
result concept.” This does not require rigid adherence 
to a particular formula or rate of return but rather 
requires that the financial integrity of the utility be 
preserved. This is accomplished if the utility can hold 
and attract the new capital necessary to maintain its 
service standards, meaning that most regulatory com¬ 
missions now valuate liabilities instead of assets. This 
emphasis on stocks, bonds, and their earnings has led 
most commissions to set allowed rates of return with¬ 


in a percentage point or two of the average earnings of 
industrial securities. 

Thus, the law recognizes the preservation of a 
utility’s financial integrity as a duty, one largely car¬ 
ried out by customers through higher rates. However, 
new, competing technologies may cause demand for 
the regulated commodity to decline, and the state 
may have to find more direct means to fulfill its legal 
obligations. Passenger railways and urban public 
transportation are examples of declining industries 
with direct subsidies from the public treasury. There¬ 
fore, the guarantees to the utility shift the burden of 
financial risk from the investor to the electricity con¬ 
sumer, and perhaps ultimately to the taxpayer. 
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Fulfilling the 
Solar Promise 



A t the dedication of the 
solar water heating sys¬ 
tem atop the White House in 
1979, President Carter estab¬ 
lished a goal of obtaining 20 
percent of the United States’ 
energy from renewable re¬ 
sources by the year 2000. This 
was the culmination of a year¬ 
long review of the federal so¬ 
lar program involving some 30 
federal agencies. However, in 
spite of the considerable fan¬ 
fare, no coherent legislative 
program has been introduced, 
let alone enacted, to achieve 
this ambitious goal. 

There is now little question 
that the nation has the techni¬ 
cal resources to meet the 20 
percent solar goal; the only 
uncertainty is whether we 
have the political will to en¬ 
courage the solar industry. 
Building upon the existing 
patchwork of legislation, the 
new administration can, with¬ 
out large public expenditure, 
create a public-sector/private- 
sector marriage capable of 
sparking rapid growth in the 
utilization of solar resources. 

The Solar Stepchild 

U.S. energy policy has histori¬ 
cally been one of crisis man¬ 
agement, with a marked ten¬ 
dency for our national institu¬ 
tions to rely on past solutions. 
Consequently, when the Ener¬ 
gy Security Corporation was 
established in 1980 with $88 
billion in loan authority, the 
preponderance of funding was 
devoted to the production of 
synthetic oil and gas from coal 


and shale. Little consideration 
was given to the potential of 
conservation and solar to con¬ 
tribute far more of the na¬ 
tion’s total energy budget for 
a smaller investment. Legisla¬ 
tion to promote efficiency and 
renewable energy technolo¬ 
gies has often been a stepchild 
to other legislation; one im¬ 
portant solar law was intro¬ 
duced as a rider to a bill regu¬ 
lating the import of antibiot¬ 
ics. 

The time has long since 
come to pursue the solar op¬ 
tion on its own merits. Solar 
energy systems are readily 
adaptable to ownership by in¬ 


dividuals and neighborhoods, 
reducing the potential for ex¬ 
cessive market concentration. 
Renewable energy resources 
can provide heat, liquid and 
gaseous fuels, and electricity, 
and no other near-term energy 
resource affords a realistic 
promise of cost reductions and 
continuity of supply. Technol¬ 
ogies to harness the energy in 
wind, water, biomass, and di¬ 
rect sunlight add no heat to 
the global environment and 
produce no radioactive or 
weapons-grade materials. And 
unlike conventional technolo¬ 
gies, the solar option gives ini¬ 
tiative and responsibility to 


entrepreneurs and consumers 
rather than centralized bu¬ 
reaucracies. 

A Battelle Institute study 
in 1978 found that oil, gas, 
coal, nuclear, and hydropower 
have been subsidized by a to¬ 
tal of $220 billion, with most 
of this money going to pro¬ 
duction incentives. Only in 
the last few years have similar 
federal incentives been avail¬ 
able for those who wish to 
invest in renewable resources, 
and those incentives tend to be 
haphazard and inconsistent. 
Moreover, most people are 
unaware of the wide range of 
opportunities for individual 
action. 

Solar Tax Credits. A 40 
percent solar tax credit on in¬ 
vestments of up to $10,000 is 
available to homeowners who 
purchase qualifying solar 
equipment, including wind 
turbines and photovoltaic ar¬ 
rays. Some states offer addi¬ 
tional tax credits, and busi¬ 
nesses that utilize solar in 
manufacturing qualify for a 
15 percent increase in the in¬ 
vestment tax credit. A tax 
credit to encourage builders to 
include passive features was 
adopted by the Senate in 1979 
but failed to pass the House. 

Financing Incentives. The 
loan ceilings of the Federal 
Housing Administration and 
the Veterans’ Administration 
have been increased to en¬ 
courage the addition of solar 
systems. The Small Business 
Administration has also ear¬ 
marked several hundred mil¬ 
lion dollars for loans to solar 


The Electricity Contract 

How are consumers to decide between relying on an 
outside supplier and becoming their own energy pro¬ 
ducers? Why is a deliberate choice made to purchase 
some inputs and to produce others? In competitive 
markets, the actions of large numbers of firms are 
coordinated by the mechanics of demand and supply. 
If a formal contract were necessary for each factor of 


production, and if these contracts had to be renegoti¬ 
ated with every change in the work flow, the costs in 
time and effort would be enormous. But as a firm 
grows, central direction from top levels becomes more 
remote and efficiency declines. The firm tends to ver¬ 
tically integrate into areas where it is expensive (in 
time, money, or the assumption of risk) to negotiate 
the purchase of inputs on the open market; it will rely 
on the market and other suppliers if it can conclude a 
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businesses and conservation. 
com[)anies. In addition, the 
new national Solar and Con¬ 
servation Bank, if funded by 
Congress, will have $125 mil¬ 
lion for long-term, low-inter¬ 
est loans this year for moder¬ 
ate- and low-income house¬ 
holds. 

Regulatory Activities. The 
Public Utilities Regulatory 
Policy Act requires utilities to 
buy electricity from small pro¬ 
ducers at the utility’s cost of 
supplying that power from 
conventional sources. This has 
prompted a new industry to 
form specifically to sell elec¬ 
tricity to utilities. Also, the 
Regional Conservation Ser¬ 
vice requires utilities, under 
the supervision of the states, 
to assess opportunities to con¬ 
serve energy and utilize solar 
in customers’ homes. More re¬ 
cent legislation would permit 
utilities to arrange or provide 
financing for such invest¬ 
ments. And although the En¬ 
ergy Conservation and Pro¬ 
duction Act of 1974 estab¬ 
lished mandatory energy per¬ 
formance standards for all 
new residential and commer¬ 
cial structures, implementa¬ 
tion has been deferred. 

Government Purchases of 
Solar Systems. The annual 
military construction authori¬ 
zation bill requires that all 
new military housing and 25 
percent of other new facilities 
utilize a mix of solar systems 
where cost-effective. This 
simple requirement has re¬ 
sulted in S100 million to $150 
million in annual revenues for 


the solar industry and provid¬ 
ed local contractors with expe¬ 
rience. The Photovoltaics Re¬ 
search, Development, and 
Demonstration Act and the 
Wind Energy Research, De¬ 
velopment, and Demonstra¬ 
tion Act also require federal 
purchases of systems to stimu¬ 
late commercial manufacture. 

The TVA Program. The 
Tennessee Valley Authority, 
the nation’s largest electric 
utility, has established a pro¬ 
gram to install thousands of 
residential solar water heaters 
in Memphis, Nashville, and 
rural areas with subsidized 
loans. The TVA is working 
with manufacturers to design 
inexpensive passive solar pre¬ 
fabricated homes and has es¬ 
tablished a revolving fund for 
the design and construction of 
site-built passive solar homes. 
The TVA also provides inter¬ 
est-free loans for wood-burn¬ 
ing stoves. 

The Solar Homebuilders’ 
Program. The Solar Energy 
Research Institute (SERI) 
paid the architectural fees for 
a dozen Denver builders to 
convert basic home types to 
solar homes. These solar im¬ 
provements increased the con¬ 
struction cost of an average 
home by about 5 percent 
while reducing its energy re¬ 
quirements for heating and 
cooling by 80 percent. More 
than 100,000 prospective cus¬ 
tomers toured the 12 houses 
and placed orders for about $8 
million worth of additional 
new solar houses. The Bonne¬ 
ville Power Administration 


will replicate the program in 
three cities this year, and 
SERI hopes that other agen¬ 
cies will follow suit. 

Ixtcal Efforts 

Local and private initiatives 
usually have a better record 
than government programs. 
Because they must live with 
the consequences, individuals 
are often more careful — and 
more successful — than bu¬ 
reaucracies. 

Two community-scale ef¬ 
forts deserve serious attention. 
The municipal utility serving 
Palo Alto, Calif., furnishes a 
comprehensive energy survey 
and information on solar ener¬ 
gy and conservation to home- 
owners. Local contractors 
then install insulation with 
payback through the utility 
billing system. The utility also 
provides a 10 percent discount 
to homes that meet at least 50 
percent of their domestic hot- 
water and swimming-pool 
heating needs with solar. 

Another successful local 
effort is Village Homes, a 70- 
acre subdivision in Davis, Cal¬ 
if. {see "Village Homes: A 
Solar Suburb,” by Richard 
Albert, Jr., July, p. 12). Vil¬ 
lage Homes features passive 
and active solar designs, lim¬ 
ited automobile access, ample 
bicycle paths, an ambitious 
community gardening pro¬ 
gram, and materials recycling. 

But although the private 
sector is underwriting much 
engineering design and prod¬ 
uct development, ground¬ 


breaking solar research — like 
so much other research — re¬ 
quires a patron for whom a 
vision is more important than 
this year’s bottom line. 

Some federal solar research 
programs are poorly managed, 
and a few — for political rea¬ 
sons — may be funded at high¬ 
er levels than justified by their 
technical promise. Moreover, 
the solar program has a record 
of funding dead-end research 
and gold-plated, non replicable 
pilot plants. 

But most solar programs 
are funded much more mod¬ 
estly than they require, and 
again in fiscal 1982, solar 
technologies will receive only 
about 2 percent of the energy- 
related portion of the Depart¬ 
ment of Energy’s budget. 
Some of the most exciting 
fields receive so little support 
that history seems certain to. 
view our short-sightedness 
with incredulity. For example, 
the budget for photochemis¬ 
try, photoelectrochemistry, 
and photobiology could easily 
be increased fivefold without 
fear of waste. 

The solar potential is im¬ 
mense. And although the new 
administration seems to move 
in strange ways along this 
path, we must somehow en¬ 
sure that the promise is ful¬ 
filled. □ 


Denis Hayes is the former 
director of the Solar Energy 
Research Institute in Golden, 
Colo. This article is adapted 
from a paper presented to the 
AAAS in Toronto. 


comparatively flexible, riskless agreement with mini¬ 
mal negotiation. The limits of the firm and length of 
its supply chain are determined by weighing one cost 
against the other. 

When and why would the cost of continued negoti¬ 
ation for the delivery of electricity become too high? 
Consumers may consider the purchase of electricity 
similar to other everyday transactions such as the pur¬ 
chase of gasoline, clothing, and groceries. But consid- 
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er the comparative ease of buying a tank of gasoline; 

□ No precedent relationship is necessary between 
the service station and the customer; there is a choice 
of both brand name and station. 

□ No future relationship is necessary between the 
service station and the customer; once the bill is paid 
and the customer leaves the premises, the transaction 
is over. 

□ The purchase is short, limited in scope, and large- 
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The promise of decentralized 
solar may rest simply on the control of energy 
as an individual rather than a 
social responsibility. 


ly impersonal; it is unnecessary to inquire into the 
petroleum business. 

The simplicity of this transaction contrasts sharply 
with the continuing relationship of electricity con¬ 
sumers with producers and the complex controls over 
the electric utility industry, which require the contin¬ 
ual reporting of large amounts of information. Per¬ 
haps the most striking aspect is the small number of 
active participants, with utility management repre¬ 
senting a passive group of stockholders and the public 
commission representing a passive group of consum¬ 
ers. 

But the appointment of a public body to negotiate 
rates and exert other controls over a utility is not a 
panacea for monopoly. The state commission, acting 
in the consumer’s interest, avoids time-consuming 
negotiation of many individual contracts. However, 
typical small residential or commercial consumers 
may find the commission inaccessible and their indi¬ 
rect influence through the legislature and the con¬ 
sumer movement only rarely consequential. 

The design of a nuclear reactor for bulk genera¬ 
tion, the economics of mine-mouth, coal-fired genera¬ 
tion, the design of a transmission corridor, and the 
floating of a new bond issue all require special exper¬ 
tise. Assessing whether the highly technical functions 
required to generate and distribute electricity are car¬ 
ried out in the public interest requires continual 
involvement, not the hallmark of most public utility 
commissions. Staff's are small, the number of afifected 
utilities great, and the time available to probe the 
inner workings of the utility industry limited, so com¬ 
missions have historically sought to avoid legal pro¬ 
ceedings and to limit formal hearings. And although 
consumer and environmental groups, as well as exter¬ 
nal events such as the Arab oil embargo, have recently 
forced a more active role upon utility commissions, 
much of the information they require remains the 
property of the regulated industry. 

Persistent inflation, stringent environmental con¬ 
trols, and soaring fuel costs, coupled with slower eco¬ 
nomic growth and diminished scale economies, forced 
electric utilities to petition commissions for rate 
increases continually in the early 1970s, and the 
entire review process was near breakdown. Three new 
administrative strategies were developed to deal with 
this problem: temporary rate increases, automatic 
fuel adjustments, and future test years. These tools, a 
concession to the commissions’ limited understanding 
in the face of rapid social, environmental, and eco¬ 
nomic change, compromise their review powers. 


The Consumer’s View 

Because energy fills basic physiological requirements 
for warmth, cooking, and sanitation, the choice 
among alternative energy supply systems can affect 
what social psychologists term the “safety need” of 
consumers for an understandable, well-ordered situa¬ 
tion. In the hierarchy of needs developed by Abraham 
Maslow, unmet safety needs may threaten social 
interaction, self-esteem, and self-actualization. Thus, 
an energy supply system should be stable and unob¬ 
trusive. 

In the past, the monthly electric bill rarely con¬ 
tained unexpected news, as the unit cost of electricity 
fell steadily from the inception of the electric utility 
industry through the 1960s. The formula for operat¬ 
ing a successful electric utility was perfected early by 
Samuel InsuII and widely imitated: build load, cap¬ 
ture scale economies to reduce cost, cut the price of 
electricity to build new load, and begin the process 
again. Because lags in the regulatory review process 
generally kept rates well above operating costs, utility 
profits were high, but this open-ended process has 
ended. 

Now that economic and environmental impacts 
have slowed or reversed the technical and economic 
advances of the utilities, the difficulty of assuring 
adequate social control has become critical. From the 
consumer’s viewpoint, the choice between central-sta¬ 
tion electric generation and decentralization with 
solar devices boils down to the following: 

□ Sign a contract for the long-term delivery of elec¬ 
tricity. Investments will be made in the consumer’s 
behalf by the utility, with both capital and operating 
costs financed by a consumption charge. The rate is 
set through continuing negotiations in which the util¬ 
ity has many advantages. 

□ Make a single capital investment in an alternative 
energy system and assume responsibility for monitor¬ 
ing and maintaining it. The cost of energy may or may 
not be lower, but the cost is certain. 

Widespread adoption of the second option could 
preclude the first. The decision to use centralized 
power implies a long-term faith in the willingness and 
ability of the utility to deliver energy. However, both 
the size and the duration of the individual consumer’s 
commitment are small compared with the commit¬ 
ment of the utility, which must assume operations of 
20 to 30 years to recover its investment. A long-term 
commitment by sufficient numbers of consumers to 
capture the economies of large-scale operations is 
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implicit. If consumers begin to rely on solar and 
small-scale backup systems, the ability of the utility 
to deliver electricity could be questioned. More con¬ 
sumers might conclude that vertical integration into 
the energy business is the best option, and the process 
would snowball {see "Solar Heating and the Electric 
Utilities" by Modesto Maidique and Benson Woo, 
May 1980, p. 24). 

Aside from cost considerations, the only obvious 
disadvantage of decentralized solar is upkeep on the 
equipment, one more set of routine chores to be done 
around the house. But if householders find mainte¬ 
nance of energy systems a bother, they can employ 
small, competing firms that spring up to build and 
install these systems and maintain them under con¬ 
tract. No regulations beyond existing zoning, licens¬ 
ing, and safety and health restrictions would be neces¬ 
sary, and these competitive energy-management 
firms would offer freedom from the home energy sys¬ 
tem without loss of control. 

Neighborhood Control 

The rooftop solar collector offers the simplest social 
control of energy, but other energy generators, such 
as windmills and solar ponds, can be scaled to the 
block or neighborhood level for perhaps 12 to 100 
homes. Vertical integration is less complete than for 
the rooftop collector, but supply lines can be greatly 
shortened. This gray area between the smallest and 
largest of generators poses the greatest challenge to 
institutional innovation. 

Of course, central utilities could build and operate 
ponds or windmills, monitor the heat or electric flow 
to each customer, and set service standards and rates, 
but utilities would tend to favor larger-scale, complex 
systems and squeeze out innovative regional designs. 
Consumer control and social diversity would receive 
little or no weight in the planning process. 

Standard legal arrangements for cooperative home 
ownership provide a pattern for neighborhood control 
of energy production. Each household becomes a 
shareholder in a nonprofit corporation, which ac¬ 
quires the land, builds the generators, and connects 
the household to it. The cooperative offers most 
financial advantages that accrue to property owners, 
such as income tax savings through depreciation, and 
deduction of interest on the mortgage based on the 
percentage of stock held. The Federal Housing 
Administration has insured loans to such cooperative 
corporations since 1950. 


The household agrees to the equivalent of a utility 
tariff, which could limit the household’s seasonal 
share of heat as well as determine the character of 
service, provisions for late payment, and other admin¬ 
istrative matters. Bylaws are written and a board of 
directors are elected, usually serving without compen¬ 
sation. Most housing cooperatives are professionally 
managed by an individual reporting directly to the 
board, and maintenance of energy generators can be 
similarly contracted. Such a cooperative is similar to a 
public utility, but the board is chosen from a smaller 
group with common goals and interests, and an indi¬ 
vidual’s ability to influence decisions is greatly 
enhanced because top management consists of friends 
and neighbors. 

I have avoided appeals to environmental ethics, 
antitechnology arguments, the possible threats of 
nuclear power, and several important economic is¬ 
sues. However, the promise of decentralized solar 
energy may rest simply on the control of energy as an 
individual rather than a social responsibility. 


Robert W. Gilmer is a public-sector economist at the Institute for Energy 
Analysis at Oak Ridge Associated Universities in Oak Ridge, Tenn. He 
received his Ph.D. from the University of Texas at Austin. This article 
reflects work performed under contract for the U.S. Department of Ener¬ 
gy, but the views are strictly those of the author. 
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Sung to the tune of ‘‘Arise Ye Sons" 
by the Class of 1931 at the Technology 
Day luncheon: ‘‘Ken‘s squeezed and 
squeezed/ and now we’re set/ to bring 
you his report. For confidence in 
setting goals/ you must not sell him 
short./ The total sum Is staggering/ 
and you must look alive:/ to figure out 
it’s thirty-one times ten/ raised to the 
five. ” (Photo: Calvin Campbell) 


Events of the day are hectic and mov¬ 
ing, pomp and circumstance touching 
even the most stoic. The 77 Massachu¬ 
setts Avenue pillars form a solemn 
backdrop for a brass band nestled 
there, the white vertical columns dwarf¬ 
ing the players while seeming to amplify 
the clear stirring sounds of their music. 
The freshness of the day tingles with 
expectation, and hupping, bustling, jos¬ 
tling crowds fill buildings 7 and 10. 

The vast expanse of chairs in Killian 
Court is spottily filled by 9:00; an hour 
later the grass is obliterated from view 
by a carpet of brightly dressed people: 
proud parents, relatives, and guests. 

After the procession, the welcome, 
and the singing, the invocation by Rev¬ 
erend Swami Sarragatananda, in a 
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voice whose lilting sound goes beyond 
words, creates a prayer to touch every¬ 
one; “Let us be united. Let us speak in 
harmony. Let our minds apprehend 
alike.” 

The large numbers — degrees 
awarded to 1,515 students in front of an 
audience of 5,000—mask the individual 
impact each degree has on its holder; 
how his or her future will be molded by 
that degree. 

The fabric of life is an intricate 
design, woven with threads of different 
origins, different weights, different 
hues. One brightly colored and deli¬ 
cately interwoven thread is made from 
one’s education. It permeates the 
whole: good friends are made in that 
institution, often retained for a lifetime 


through common interests and an im¬ 
portant common experience. A career 
is begun—perhaps to change and 
evolve but always to retain as its foun¬ 
dation a way of thinking fostered and 
nurtured in M.I.T.’s classrooms. Knowl¬ 
edge is gained here—and perhaps most 
important, a concern with the world and 
a willingness to use the skills acquired 
at M.l.T. to contribute to the well-being 
of the people that inherit that world. 

Presideht Gray emphasized this con¬ 
cern in his address: 

“Can you—will you—strive to create 
and defend the principles of open inqui¬ 
ry and open communication—wherever 
you are, whatever you do? 

“Can you—will you—put your M.l.T. 
education to work for a better society— 


wherever you are, whatever you do? 

“Can you—will you—take direct 
care and responsibility for the welfare of 
other human beings—wherever you 
are, whatever you do? 

“I believe you can. I believe you will. 
It is time.” 

The paths that they take after this 
graduation day differ widely. And at 
times they depart radically from their 
original career choices. But the bearer 
of the diploma takes with him or her an 
association with M.l.T. that is respected 
throughout the world and has the power 
to open countless doors—a power that 
is often more appreciated 25 years later 
than on the day when it is acquired.— 
M.L 
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Graduation Is No Small 
Do; Preparation Is a 
Herculean Task 


Planning for it is like the countdown for 
a blast off. 

Every piece of construction, every 
direction for hundreds of personnel in¬ 
volved, every minute detail must be 
thoroughly handled in sequence, oq 
time, or the careful preparation march 
topples like dominoes. Even a small 
error courts disaster. 

The mastermind is Henry J. Leonard, 
superintendent for support .services 
who shares responsibility with Mary 
Morrissey, director of information ser¬ 
vices, and the commencement commit¬ 
tee. A small sample of concerns taken 
from Hank's “bible" smacks of military 
precision: power, lighting, stage, ros¬ 
trum, audio visual towers, canopy, car¬ 
pet, band section, stage decorations, 
signs (approximately 110 of them), mu¬ 
sical instruments, chairs, programs, di¬ 
plomas, Mace, fire extinguisher, M.l.T. 
seai, public address system, ushers, ba¬ 
tons and rosettes ... 

When, where, who. Times are pre¬ 
cisely planned: “On Thursday, May 28, 


at 8:00 a.m., Jackson Chairs will deliver 
1,500 number 22 Samsonite chairs to 
Killian Court. Ocean State Rental will 
deliver 5,000 number 22 Samsonite 
Chairs at 10:00 a.m. . . . See seating 
plan number CDK81-01. The chair set¬ 
up is to be completed by Friday, May 
29.” 

“Where” is mapped on architectural 
drawings, “who" is assigned to various 
people responsible for each facet of the 
job. “For the final two months, com¬ 
mencement takes priority for every 
foreman we have on the physical plant 
staff,” says Mr. Leonard. And over 500 
workers are involved. No detail is too 
small to be included: “A red color Vene¬ 
tian blind tape will be stapled to the car¬ 
pet at the locations shown on drawing 
number CDK81-02.” 

“Planning starts way in advance, 
around January,” explains Mr. Leonard, 
“but we really get in gear April 1. Then 
plans are finalized, tasks assigned, 
backup strategy developed. (An entire 
scenario, indoors in the new athletic 
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facility with a drastically different proce¬ 
dure is ready to roll should it rain.) By 
the last three weeks in May, construc¬ 
tion on the stage and landscaping is 
going full tilt. 

As graduation day arrives, the deci¬ 
sion to hold graduation in Killian 
Court—at the weather’s mercy—rests 
with Hank Leonard and Langley C. 
Keyes, Jr., professor of urban studies 
and planning who is chairman of the 
Commencement Committee. 

“Three times before when I got up at 
4:00 a.m. to check the weather on grad¬ 
uation (or inauguration) day morning, it 
was pouring,” he says with good humor 
and obvious dedication. But he has 
some technical support to bolster his 
decision: he enlists a meteorologist who 
he consults twice the day before and 
who begins to plot the weather in the 
wee hours of G-day. If the weatherman 
predicts clearing, the decision will be to 
go ahead. In fact, it has to be an 
extremely solid, gloomy forecast before 
a halt will be called, says Mr. Leonard. 


This year, skies were clear. On June 
1, plans swing into action: 

6:00 a.m.: Personnel in the physical 
plant report to work. 

6:30 a.m.: Diplomas, diploma racks 
and hoods are moved from the Regis¬ 
trar’s Office, E19-341, to Killian Court 
and placed on tables on stage. The 
mahogany box containing the Mace 
plus the shepherd’s crook is moved 
from a vault In the Registrar’s Office to 
the Bush Room. 

7:00 a.m.: Eight or more ushers re¬ 
port to Killian Court to place a program 
(6,850 of them) on each chair, to be 
completed before 8:00 a.m. 

7:30 a.m.: The M.l.T. seal is moved to 
Killian Court and installed on the ros¬ 
trum. 

8:30 a.m.: Chairs in the graduates’ 
section are ribboned off. 

8:45 a.m.: Ticket entrances in Killian 
Court are opened for guests. 

8:50 a.m.: A Thermos pitcher and six 
glasses are filled with water and placed 
inside the rostrum. 


9:00 a.m.: Robing in the duPont Ath¬ 
letic Building and duPont Center Gym 
for students and faculty: now thousands 
of participants must be robed and lined 
up in order, diplomas stacked exactly\n 
the same order, because President 
Gray will present each student with his 
or her diploma. A checker in the front 
lines will transmit by telephone any 
missing names to the diploma keeper— 
the errant diploma must be pulled from 
the stack or every person thereafter will 
be given the wrong one. Most colleges 
dare not tempt disaster hinged on such 
precision. 

10:00 a.m.: The chapel bell rings 
three times with five second intervals. 
The procession begins. As the first 
stately lines of robes, hats and tassies 
slowly wind into view in Killian Court, a 
communicator radios to the front that 
their grand entrance is imminent. The 
announcement comes: “The procession 
is about to begin.’' 

And the crowd is suddenly 
hushed.— M.L 
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Paul E. Gray to the 
Graduates: 

The New Threats to 
Intellect, Freedom, and 
Opportunity 


Following is the text of the address by 
President Paul £ Gray, '54, tO the Class 
of 1981 at the Graduation Exercises on 
June 1: 

Eight months ago I stood here to speak 
of my hopes and dreams for M.l.T. 

I spoke of the need to reaffirm the 
values of science and technology and to 
rededicate them to the service of hu¬ 
manity. 

I spoke of the quality of life we share 
and must seek for each other. 

These hopes for M. I. T. are, I believe, 
in tune with the best values of American 
society and reflect the spirit which has 
made this nation great. Since that Sep¬ 
tember day, however, there have been 
profound changes on the national 
scene—changes which may reshape 
many facets of our national life. 

I would like to speak briefly this 
morning about some of these changes 
and how they affect the university and 
its role in society. Universities, like civili¬ 
zation itself, are most precious. It takes 
forever to create them and but a mo¬ 
ment to lose them and everything they 
represent. It is because of this fragile 
quality that I speak about these matters 
today. 

Preserving the American Academy 

I speak first about the implications of 
some of the efforts by the government 
to balance the federal budget. To be 
sure, the need to revitalize our economy 
must be high on our national agenda. 
We have, as a nation, lived through 
more than a decade of extraordinary 
inflation—a condition which has had 
corrosive effects on most people and 
institutions, including the universities. 
The economic ills brought about by this 
climate—including unemployment, in¬ 
adequate investment in the future, de¬ 
clining productivity, and diminished 
ability to compete in world markets— 
must be of grave concern to us all. 

And it will not be possible to amelio¬ 
rate these problems without the partici¬ 
pation and commitment of us all—indi¬ 
viduals and institutions throughout the 
society. This will require sacrifice on the 
part of many if we are to revive an econ¬ 
omy plagued by years of stagnation and 
inflation. Surely there must be reduction 
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f so well know—far more keenly than 

most—higher education in all its forms 
, ^ is expensive, and growing more so. And 

the prospects for federal financial aid 
; i programs look dim, if not bleak. Pro- 

posals to curtail sharply the Guaranteed 
student Loan Program may have been 
V made in response to perceived abuses 

^ of that program, but at least half of you 

' v . here today must have seen such loans 
as indispensable keys to your future. 
The proposed cuts in this program, 
together with proposals to reduce fund- 
ing for such federal scholarship pro- 
grams as the Basic Education Opportu- 
nity Grants, are clear signals of a very 
different future with regard to access to 
ticularly the research university. I am higher education, 
convinced that now is the time for clari¬ 
ty and strength of position regarding Eating Our Seed Corn 
these principles. We must take care that 

our efforts to revitalize a troubled econ- Second, there is the continuing need to 
omy do not undermine those values. regenerate the base of human re- 
What are some of the principles for sources and knowledge on which our 
which we who are in—and from—the national welfare depends. The United 
university must speak? And what are States is confronted by serious prob- 
some of the changes implicit in the lems in assuring essential supplies of 
evolving federal budget which may not energy and raw materials, in increasing 
bode well for these principles? productivity, and in providing health 

care and environmental protection at 
reasonable costs. The future of our 
nation is dependent upon our success 
in attracting able young women and 
men to work on these national problems 
and in providing for them educational 
experience that will enable them to find 


in federal spending. But I am troubled 
that some programs—such as many 
related to defense—are receiving little 
or no apparent scrutiny while others— 
having to do with education or social 
services, for exampie—are being pro¬ 
posed for major reductions. We need to 
become participants in, not simply re¬ 
cipients of, the decisions about the bud¬ 
get. Our fuller participation is necessary 
if the choices embedded in the national 
budget are to be informed by, and 
reflect understanding by, the people of 
this society. Endangering Our Access 

It is in this spirit that I express my 

own views on the consequences of the First there is the long-held goal that 
proposed budget as they affect the uni- access to higher education in this coun- 
versity—as they affect principles at the try is based on a person’s merit and not 
heart of the American academy—par- on his or her ability to pay. As you here 
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new and better solutions—solutions 
which fuse technical, political, econom¬ 
ic, and ethical considerations. 

But although the need for this kind of 
education and expertise has never been 
greater, we see a continuing decline in 
the number of U.S. citizens pursuing 
doctoral degrees in engineering and the 
physical sciences. Consequently, engi¬ 
neering schools already have difficulty 
filling faculty positions, and there are 
serious questions about the ability of 
the research universities to renew their 
faculties in the future. We are, in this 
respect, eating our seed corn, with the 
likely result, 10 years hence, that the 
number of engineers and scientists at 
all degree levels will fall short of national 
needs. 

In light of these needs, the adminis¬ 
tration’s proposal to eliminate the fel¬ 
lowship program of the National Sci¬ 
ence Foundation and to virtually elimi¬ 
nate the NSF’s science education pro¬ 
grams for minorities and women are 
signals of precisely the wrong kind, 
coming as they do at a time when many 
able students are turning away from 
graduate study in the sciences and 
engineering. 

Eroding the Foundation of Research 

Third, we need to preserve the unique 
dynamics of the U. S. research universi¬ 
ties, which have contributed so much to 


the public welfare and the national pur¬ 
pose. In these research universities the 
U. S. has a model for achieving scholar¬ 
ly accomplishment and education which 
is unmatched in the world. By engaging 
graduate students—and at M.l.T. many 
undergraduates as well—as partners in 
research, and by translating the newest 
findings into classroom teaching, re¬ 
search universities coupie scholarly 
progress to an endless stream of able, 
curious, and committed young people, 
rich in ideas and energy. In so doing, 
they create a constantly renewed base 
for advances in knowledge and innova¬ 
tive application of research findings. 
There is no generation gap between the 
research endeavor and the classroom. 

But the abandonment of long-de¬ 
layed, desperately needed initiatives for 
equipment and facilities renewal, as well 
as other possible cuts in funding for uni¬ 
versity-based research in the sciences 
and engineering—to say nothing of the 
social sciences, the humanities, and the 
arts—could quickly erode the founda¬ 
tion and the momentum of this coun¬ 
try’s research enterprise. Since the late 
1960’s there has been scant attention 
paid to the capital base of the research 
universities, particularly with reference 
to facilities and instrumentation, and 
this neglect seems likely to continue. Its 
effects, like those of dry rot, may remain 
hidden for a few more years, but they 
are palpable and they are real. 


The Commitment to Equal Riches 

Beyond the Implications of these bud¬ 
get proposals for the universities, there 
are other signals of changing times and 
changing sentiment in this country- 
some of which seem to be reflected In a 
changing posture with regard to the 
regulatory mechanisms of the govern¬ 
ment—which bode ill for education and 
research and institutions devoted to 
them. The president has called for the 
"deregulation” of our society—a call 
which responds to popular sentiment 
about an overgrown federal bureaucra¬ 
cy. But this call appears to be directed 
toward some programs and not to oth¬ 
ers. We see, on the one hand, initiatives 
to review and perhaps reduce regula¬ 
tions pertaining to civil rights. On the 
other hand, we see an apparent expan¬ 
sion of government regulation into the 
realm of academic inquiry. 

And while there is a clear need for a 
review of regulatory mechanisms which 
have grown with astonishing vigor dur¬ 
ing the past two decades, we must take 
care not to confuse regulatory mecha¬ 
nisms with the underlying principles 
they were meant to serve. 

Consider, for example, the goal of 
achieving a society in which all Individu¬ 
als can reach their highest potential—in 
education and employment—regard¬ 
less of race, age, sex, or national origin. 
Many of the relevant regulations, while 
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intended to further that goal, have been 
largely indifferent to the special features 
of colleges and universities, and some 
revisions of regulations and practices 
are in order. But it is of cardinal impor¬ 
tance that revision of these regulations 
not be—or be seen as—a turning away 
from the underlying goal of equality of 
opportunity. There is a considerable 
risk that review of specific rules will give 
permission to those who are fearful of 
change to act on those fears—to act in 
ways which diminish us all. At the Insti¬ 
tute we will adjust to changing regula¬ 
tions, but we will not change our com¬ 
mitment to equal opportunity and to 
developing an environment which en¬ 
courages diversity, opportunity, and 
growth for all people who study or work 
here. 

Controlling Technological Commerce 

While we are experiencing a review and 
apparent weakening of federal regula¬ 
tions in some areas, however, we see an 
ill-defined expansion of regulatory ac¬ 
tivity in other areas. Let me cite just one 
example. 

Under a number of statutes, the 
United States has, for nearly three de¬ 
cades, controlled exports which might 
have an adverse effect on the nation’s 
military security, foreign policy, or do¬ 
mestic economy. Throughout this peri¬ 
od the universities have made signifi¬ 
cant contributions to this nation’s sci¬ 
entific and technological leadership, 
and thereby to its industrial and eco¬ 
nomic strength. Both the government 
and the universities have, in differing 
fashion, pursued similar goals—and, 
until recently, without conflict. Now, 
however, there is an increasing concern 
in government agencies about the ex¬ 
port from the U.S. of technologies which 
are deemed to have critical military or 
commercial importance, and efforts are 
being made to implement export con¬ 
trol statutes through regulations which 
restrict the dissemination of unclassif¬ 
ied research results which emanate 
from the nation’s universities. 

There might be no quarrel with the 
proposed regulations if they were con¬ 
fined to specialized technical informa¬ 
tion of clear and specific military appli¬ 
cability. The regulations, however, are 
being applied in such fundamental re¬ 
search areas as microelectronics and 
cryptography, and they assume that ba¬ 
sic research can be clearly differentia- 
tied and separated from applied re¬ 
search. Such neat distinctions are diffi¬ 
cult or impossible to make, however, in 
most research environments, particu¬ 
larly in fields where progress in applica¬ 
tions depends on fundamental ad¬ 
vances in design methodology and ma¬ 
terials science, as is the case with 
microelectronics. 


Opposite; Commencement Day had 
more than a little special meaning for 
Michael Ray, '81: he has the double 
handicap of being unable to hear or 
speak. Mr. Ray was helped through his 
mechanical engineering studies by 
Francis Demiany (left) and a number of 
other interpreters who used hand signs 
for communication. Mr. Ray's father, 
Professor Daniel B. Ray, a 22-year 
veteran of the faculty in the 
Mathematics Department, had died 
suddenly shortly before 
Commencement. (Photo: Calvin 
Campbell) 



August/September 1981 


Technology Review A9 



Furthermore, these regulations, if 
strictly enforced, would define the "ex¬ 
port” of technology in ways that would 
circumscribe the research process and 
undermine the foundation oHhe univer¬ 
sity by impeding our ability to offer edu¬ 
cational programs which reflect the 
forefront of rapidly changing fields. In 
the broad scientific and technical areas 
defined by the regulations, faculty could 
not conduct lectures with foreign stu¬ 
dents present; they could not exchange 
information with foreign visitors; they 
could not present papers or participate 
in discussions at conferences where 
foreign nationals were present; they 
could not publish research findings in 
the open literature. Nor could universi¬ 
ties, in effect, admit or employ foreign 


nationals to study or work in those 
areas. 

M.l.T. is an international institution- 
reflecting and supporting the fact that 
curiosity, inquiry, creativity and knowl¬ 
edge have no nationality. It is, like all 
universities, a fragile institution, based 
on scholarship, open inquiry, and free 
communication. The best guarantee for 
scientific progress—indeed for all intel¬ 
lectual growth and excitement—rests 
with the affirmation of the principles of 
free and open inquiry. Those who would 
circumscribe the free exchange of ideas 
among scientists and scholars in the 
name of protecting this country’s tech¬ 
nological lead would, on the contrary, 
inflict severe damage on the very sys¬ 
tem responsible for creating that lead. 


The Most Important Challenges 

I have been speaking this morning 
about changes—changes on the na¬ 
tional scene which presage a troubled 
climate for the universities and for the 
larger society which you are about to 
enter. 

The poet of Ecclesiastes spoke of 
changing times, saying: 

“To everything there is a season, and 
a time for every purpose under the 
heaven ... 

. A time to get, and a time lose; a 
time to keep, and a time to cast 
away.” 

Today, we are in a time to keep—a 
time not to yield—those values which 
are the foundation of the university and 
the wellspring of opportunity and justice 
for all people in our society. 

The challenge before you, the gradu¬ 
ates of 1981, is whether you are willing 
to take responsibility for the world you 
are about to enter. 

Certainly we challenged you while 
you were here; 

□ We challenged you to develop disci¬ 
pline and intellectual power. 

□ We challenged you to reach beyond 
what you thought your capabilities to 
be. 

□ We challenged you to combine your 
growing scientific and technical knowl¬ 
edge with cultural and social perspec¬ 
tive. 

So you leave here having met and 
mastered many challenges. But you 
have not yet met the most important 
challenges; 

□ Can you—will you—strive to create 
and defend the principles of open inqui¬ 
ry and open communication—wherever 
you are, whatever you do? 

□ Can you—will you—put your educa¬ 
tion to work for a better society—wher¬ 
ever you are, whatever you do? 

□ Can you—will you—take direct care 
and responsibilty for the welfare of oth¬ 
er human beings—wherever you are, 
whatever you do? 

I believe you can. I believe you will. It 
is time. Good luck and Godspeed. 
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Education: An 
Investment? 


by Steve Solnick, ’81 



I was discussing M.I.T.’s graduating 
class the other day with someone who 
graduated from Harvard in 1970. We 
were both amused to discover that 
these two classes, only eleven years 
apart, were so very different. 

In 1970, male college students 
wanted nothing more than to remain in 
college. To leave college was to be 
drafted, and that meant Vietnam. In 
1981, M.l.T. students try, if at all possi¬ 
ble, to finish their major quickly. Every 
term at M.l.T. beyond that needed to 
graduate costs an extra six or seven 
thousand dollars in expenses, not to 
mention the wages foregone. 

Harvard’s graduating class of 1970 
gave little thought to money-making ca¬ 
reers in their choice of college major; in 
fact it was “a little dirty” to choose a 
major on the basis of what the job 
opportunities would be upon gradua¬ 
tion. It was far more acceptable to pick 
a major that related to public service or 
intellectual passion. In 1981, or course, 
graduates are attracted to electrical 
and chemical engineering by the lucra¬ 
tive job market. In fact, M.l.T. often jus¬ 
tifies its steep tuition by comparing it to 
the median starting salary of its gradu¬ 
ates. 

In 1970, careers were often things to 
be considered after the four undergrad¬ 
uate years were over. Undergraduate 
education provided a broad back¬ 
ground for future endeavors. In 1981, 
the M.l.T. undergraduate education can 
easily be viewed as career training. 

In 1970, at Harvard anyway, the uni¬ 
versity “took pride in changing stu¬ 
dents’ minds about their majors.” At 
M.l.T., In contrast, students are asked 
to declare their majors after their fresh¬ 
man year and very few departmental 
programs can be completed in four 
years without at least being started by 
the sophomore year. Students who use 
freshman year to take Institute require¬ 
ments and sophomore year to explore 
interests and “shop” for a major may 
find themselves in need of an extra term 
to meet the requirements for some de¬ 
grees. Nowadays, that is a very expen¬ 
sive proposition. 


Maybe a summary way of looking at 
it is to say that, in 1981, at M.l.T., under¬ 
graduate education as an investment is 
a dominant theme. As I see it, the key to 
the ongoing discussions about reducing 
the pace of life at M.l.T. is to check the 
concept of M.l.T.-as-investment and re¬ 
assert the concept of M.l.T.-as-educa- 
tion. 

Looking back on the experience 
now, merely hours before snatching the 
sheepskin and hopping off the treadmill, 
what I see is not four years of invest¬ 
ment in my future career but rather four 
years of broad education. I’ve often 
been accused of being overly harsh and 
pessimistic about this Institution. If so, 
this is inadvertent. 

What I see in M.l.T. as I prepare to 
leave it is not, as some people think, a 
cruel, ivory-tower, academic sweat¬ 
shop. I see instead a university popu¬ 
lated with brilliant people and an almost 
unlimited potential for learning, enjoy¬ 
ment, and experience. If anything has 
frustrated me in my time here, it is not 
that these opportunities are totally 
wasted, because many take advantage 
of them. Instead, it is frustrating to see 
that M.l.T. does not make the most of 
its potential, that through its pace, its 
values, and its philosophies M.l.T. all 
too often ignores Twain’s warning to 
“not let schooling get in the way of your 
education.” 

It is a fine line for a school and its 
students to follow. Maybe it is an impos¬ 
sible one in technical courses. But as I 
walked down a very different kind of line 
at graduation, I decided M.l.T. was tak¬ 
ing another step in its decades-old 
search for the “right” balance between 
training and education. It was getting 
rid of some pests, but was also adding 
some new alumni to mold Its values and 
to carry the torch. 

I, for one, will try to carry it high. 

Steven Solnick, '81, editor-in-chief of 
Volume 100 (1980-81) of The Tech, 
holds a Marshall Scholarship for study 
in Engiand this fall. 
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High-Tech Diplomas; 
Most M.l.T. Graduates 
Go To Work 
At $25,000 a Year 

by John Powers 
Globe Staff 

The following Is reprinted courtesy of 
The Boston Globe 

The Toolbox, as the student center 
library is known by some, is empty now. 
No need to powertool, which is M.I.T.- 
ese for cramming. Thermo, partial mo¬ 
lar quantities and logarithmic functions 
upon demand are history. Exams at 
Tech were finished Thursday. Com¬ 
mencement is still a week off. 

So there is time for “hacking.” The 
Class of 1981 will go on a harbor cruise 
and have brunch together this week. 
And then its Living Groups—the Bom¬ 
bers, Chocolate City, Lambchops, Play¬ 
ers. Smokers, Squanches, Vigilantes, 
Virjins and other randoms—will leave 
their dorms and frats and go off, equi- 
sltely prepared, into the arms of An 
Wang, Boeing and Chevron. But not 
without a great whoosh of relief. That 
much is Intuitively Obvious, as they say 
around the Dome. 

“I haven’t seen people saying. Gawd, 
this is the end of all this fun,” says Steve 
Solnick, '81, former editor of The Tech, 
the campus newspaper. “It's just not 
there at all. It’s mord a feeling of ‘I sur¬ 
vived.’” 

Most of M.I.T.’s seniors (85 percent) 
were public high school math-and-sci- 
ence stars who arrived at Tech’s func¬ 
tional wedge of Cambridge planning to 
be engineers of some description— 
electrical, mechanical, chemical. After n 
quantity of complex technical courses 
and a dabble of humanities, most of 
them are emerging precisely that way. 

The majority will immediately com¬ 
mand salaries (roughly $25,000 to start) 
that will both delight and appall their 
parents. “I told my father what I was 
getting,” says class president Lynn 
Radlauer, who had 11 job offers. “And 
he said, you’re not worth that much.” 

But they are. American technology— 
its high-tech firms, oil companies, de¬ 
fense contractors—is clamoring for the 
kind of energetic bachelor of science 
that M.l.T. has been guaranteeing for 
more than a century. More than 400 
firms knocked on director Bob Weath- 
erall’s door this year at the Office of 
Career Planning and Placement and 
lined his walls with thicl^looseleaf bind¬ 
ers explaining themselves. 

The M.l.T. degree is unquestioned 
currency anywhere in (he world, which 
is why women have flocked to the Dome 
in increasing numbers and make up a 



quarter of the senior class. Male or 
female, you can’t fake Thermo. Make it 
through the Institute and no eyebrows 
are raised. “People take you seriously,” 
says Radlauer. 

Sometimes they even take you as a 
savior. Tech’s seniors realize that the 
firm that hires them already has a labful 
of technical glitches standing between a 
product and the marketplace. They’re 
being paid for answers. “I turned down 
my most lucrative offer,” says Radlauer. 
“Because their idea was: We’ll put you 
In a comer, give you a computer, and 
three months later ...” 

Unlike many of their liberally edu¬ 
cated Ivy counterparts. Tech’s seniors 
are finished products, ready to step into 
any technical corporation anywhere and 
begin solving problems. 

"Buy The Ticket, Take The Ride" 

They did not come to M.l.T. to find 
themselves. That is done Up the Creek. 
At Harvard, it is something of an 
achievement to undergo a personal 
metamorphosis during one’s four years. 
Around Technology Square, it is seen 
as an unsettling sign of uncertainty. To 
undergraduates who gripe that the 
place is less a university than a trade 
school, the answer is: “You knew what 
M.l.T. was. Buy the ticket, take the 
ride.” 

Much of the Class of 1981 fought 


that idea. They jojned athletic teams 
and drama groups and the campus 
newspaper, still got their problems sets 
in, and are leaving with a sense of per¬ 
sonal victory. “I feel that I did it my way 
and it still came out all right,” says Julia 
Neuringer, who wound up as something 
of a field hockey immortal after four 
years but still learned her physics. 

Radlauer made It a crusade to get 
the class involved as a group, to push 
Homecoming and all-campus events, to 
develop a less hermetic atmosphere. 
Solnick ran the paper and acted in the 
Drama Shop. Rebecca Henderson went 
on tour with the Shakespearean ensem¬ 
ble as the female lead In “A Comedy of 
Errors.” But it meant fighting the pace 
and the image. 

Because the Tech stereotype en¬ 
dures—the flannel-shirted, desert- 
booted male mechanical engineer with 
his head titled 10 degrees, a T-square 
hanging from his belt, a row of pens in 
his chest pocket, and a 'vacant glaze In 
his eyes. The Tool. The Beaver. The 
Gnurd. 

Henderson, who came out of Lon¬ 
don’s St. Paul’s School for Girls to 
major in mechanical engineering, was 
warned about the image by English 
friends. “I heard, don't go there, you’ll 
come away strange and twisted,” she 
says. “But I also heard, it’s the best 
engineering school in the world, great 
professors.” 
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Right: From Lynn Radlauer, president 
of the Class of 1981, to Paul E. Gray, 
’54, president of M.l. T.: a gift of $2,300 
and a pledge of over $12,500 from the 
class for the Alumni Fund before 1986. 
The 50-year class of 1931 later 
announced that it would match 198 Vs 
$2,300, the total making possible a 
barbeque area for the courtyard of the 
new Athletic Center. (Photo: Calvin 
Campbell) 


So she came to M.l.T. and became a 
Shakespearean actress on the side. It 
was part of a battle that many of her 
classmates indulged in for four years to 
break down the image, or at least to 
broaden it. They believed that the work 
didn't have to tra obsessive, that it was 
possible to drink a beer at football 
games, to go to rock concerts, to play 
field hockey and still be a serious stu¬ 
dent. 

The administration encourages that 
kind of diversity and has made a point 
of turning down a number of hopeless if 
brilliant recluses with multiple 800s. 
They fret about the pace, urge under¬ 
graduates to take normal loads, assure 
them that it is no disgrace to be in the 
bottom half of the class, no stigma to 
spend a soothing hour with a university 
counselor. But few students listen. 

“Seventy percent of the pressure 
here is self-generated,” Henderson 
says, “and most of the people don’t 
know how to study. So they spend 
hours staring at those damned books or 
sit around talking about how much work 
they have to do. There’s pass-fail fresh¬ 
man year, but most of the freshmen I 
live with are going crazy. I say, relax, all 
you have to do is pass. But they say, no, 
no. 

The Eternal Question 

The administration worries that the im¬ 
age is still based in reality. In his inaugu¬ 
ral last fall. President Paul Gray won¬ 
dered about The Pace (always in capi¬ 
tals). Was the Institute putting its under- 
gradutes under too much pressure? 

The seniors smile at each other when 
the issue comes up— ah, the eternal 
question. The pressure, they say, is 
endemic because of the complexity of 
the work and the nature of the under¬ 
graduate and neither is likely to 
change. 

More than halt of the 1089 seniors 
were in the top tenth of their high school 
class. They are instinctively competitive 
and most arrived pretracked towards 
some kind of engineering. “A year be¬ 
fore I came to M.l.T. I’d already decided 



exactly what I was going to major in and 
why,” says Bert Vermeulen, “and that I 
wanted to go to business school after¬ 
wards.” 

Given that kind of self-predestina¬ 
tion, the system take over and adds its 
own kind of anxiety. “It’s not, ‘Will I get 
my degree?”’ says Henderson. “It’s, ’I 
have four problems sets that have to be 
done by nine tomorrow.’ It’s the day- 
to-day amount of work that has to be 
done and in.” 

Moreover, the average Tech under¬ 
graduate believes that his peers are 
doing it easier and better. He is con¬ 
vinced that the rest of his Living Group 
has more raw intelligence, more stami¬ 
na, more sheer capacity. 

Yes, Money Is Important 

Inflation, the sheer cost of the burden, 
does the rest. Since tuition has been 
rising sharply and M.l.T. charges not by 
the course but by the year, many of 
Henderson’s classmates deliberately 
overloaded. “There’s a rush to get as 
much education as quickly as you can,” 
admits Vermeulen, who got both his 
B.S. and M.S. in mechanical engineer¬ 
ing in four years. 

Thus trapped by the economy, the 
Class of 1981 is determined to wring a 
delayed payoff from it. Money has been 
an obsession with them because infla¬ 
tion and the job squeeze made it so. 
“There’s the feeling that if you’re going 
to spend $10,000 a year you want to 
emerge exhausted,” says Solnick, 
“What drives a lot of people through 
here is the money they’re going to 
make.” 

If aero-astro (aeronautics and astro¬ 
nautics, a fifties and sixties favorite) has 
slipped dramatically in popularity, it is 
not because of any moral aversion to 
the defense industry. It’s pure econom¬ 
ics. “There’s a residual feeling that it’s a 
boom-and-bust industry,” Weatherali 
says. 

The Class of 1981 is intensely inter¬ 
ested in money and makes no apologies 
for it. They’ve ground their brains to 
powder since 1977 and are convinced 
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they've earned their place in the merito¬ 
cracy. The kinds of moral dilemmas that 
troubled the Class of 1970 (How can I 
make napalm for Dow?) seem alien to 
them. “It just seems to be so different 
here now,” says Neuringer. 

Tech's seniors are aware of El Sal¬ 
vador and Poland and the American 
ghetto. They were disturbed by the res¬ 
urrection of draft registration. But 
they've also seen what America has 
done to the well-rounded, vaguely-pre¬ 
pared humanities majors of the past 
decade and are determined to protect 
themselves. 

So electrical and chemical engineer¬ 
ing (oil companies, you know) are enor¬ 
mous magnets to them—a quarter of 
the class majored in EE, and 40 (percent 
of them have taken jobs with Massachu¬ 
setts high-tech firms that they feel offer 
them immediate creative responsibility 
and superb money. 

Yet salaries are not the primary con¬ 
cern for ^Tech's seniors. The money is 
going to be good anywhere. What they 
want is more of the mind-stretching cre¬ 
ative challenges they've grown used to. 

“I couldn’t see myself in a large cor¬ 
poration on a floor with 300 other engi¬ 
neers and an in-basket and an out-bas- 
ket,” says Vermeulen, who is a model 
for the entrepreneurial engineer that the 
Class of 1981 is turning out, the double- 
barreled technician/manager for the 
nineties. 

Vermeulen came here from Colora¬ 
do, used his five-week winter break to 
visit Europe as a freshman, and has not 
taken a vacation since. Summers were 
spent developing programs and doing 
analyses for General Motors and Parker 
Hannifin. He carried his double S.B./ 
S.M. course load and did consulting 


work between semesters. He finished 
his thesis on a Friday, began work the 
following Monday developing electrical 
connectors for a Route-128 firm, and 
will go to Stanford Business School two 
years from now. 

Henderson and Radlauer will both 
wind up at B School, along with as many 
as half of their classmates. Neuringer is 
wait-listed at several medical schools; 
even so, she can always get a job as a 
physicist. Others will take a different 
route but still scientifically-related. 

“I’ve always dreamed about going to 
a school where I could do a lot of read¬ 
ing, then sit back to synthesize my 
thoughts about it,” says Solnick, who 
envied his Harvard counterparts who 
could wander off for three weeks and 
still catch up on their political science 
during reading period. So he'll go to 
Oxford on a Marshall scholarship and 
read politics, philosophy and econom¬ 
ics. 

He wouldn’t want to send his chiid to 
M.I.T., Solnick wrote in the Technology 
Review. There simply wasn't enough 
“undergraduate life” to the place. His is 
one view, probably the minority view. 
Despite the social semirevival that the 
Class of 1981 helped spearhead, the 
majority view is more iikely Vermeul- 
en’s. 

“You can’t expect it to be Harvard,” 
he concludes, "because it never said it 
was.” 
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Under the Domes 



Sciences in the 
Eighteenth Centuryi 
“Cherished 
Objects of 
Gentle Folk’’ 


“Kant and the Ideals of the Enlighten¬ 
ment,” “Constructing the Female Self,” 
“The Image of the Noble Savage” are 
not typical topics for a conference held 
at M.l.T. But from October 9 through 11, 
M.I.T.’s first humanities conference 
brings discussions of these topics plus a 
wide range of others centering in eigh¬ 
teenth century history, science and lit¬ 
erature. Ruth Perry, professor of litera¬ 
ture in the [Department of Humanities, is 
organizing the conference, which is also 
the annual meeting of the Northeastern 
American Society for Eighteenth Centu¬ 
ry Studies. 

Prized for Beauty and Function 

The first-time-ever conference will be 
complimented by an exhibit of eigh¬ 
teenth century scientific instruments at 
M.I.T.’s Compton Gallery. Funded by a 


$25,000 grant from the National Endow¬ 


ment for the Humanities, the exhibit will 


be on display August 28 through Octo¬ 


ber 30. compasses, and polished brass tele- Many scientific instruments of the 

The exhibit focuses on an imaginary scopes), the exhibit moves to Clark’s eighteenth century were prized by their 

eighteenth-century family whose mem- son William, whose studies at Harvard fortunate owners as much for the 


bers were involved In trading, farming 
and scientific research. “The family de¬ 
picted has a collection of scientific 
instruments in part because they are so 
beautiful. Made one at a time, they were 
cherished objects of gentle folk, prized 
by owners for both beauty and func¬ 
tion,” says Professor Perry. 

A glimpse at the imagined family and 
their interests: 

James Clark emigrated from Bristol 
to Massachusetts in e made his fortune 
as a merchant and settled on a farm 
north of Boston. From instruments 
found on merchant ships (sextants. 


gave him access to the latest carved 
wooden microscopes. As the three gen¬ 
erations of family members’ experi¬ 
ences widen, so does the variety of 
instruments they use and when possi¬ 
ble, collect. On exhibit will be several 
orreries (mechanical models of the uni¬ 
verse), an electrostatic machine, vari¬ 
ous kinds of hydraulic mechanisms, a 
surveyors level, pedometer, planis¬ 
pheres, pocket globes, a model of an 
eye, a 1724 pocket watch, and other 
marvels of the day. 

The scientific instruments are on 
loan from Harvard, the Smithsonian 


quaiity of their craftsmanship as for 
their utility, and they continue to be 
prized for the same reason today. A 
rich coiiection of such instruments, 
arranged by the M.l.T. Museum, will be 
in the Compton Gallery beginning on 
August 28 to compliment the Boston 
meeting of the Northeastern American 
Society for Eighteenth Century 
Studies. Included will be an equatorial 
mounting, such as that shown above, 
containing clockwork to keep the 
astronomer’s telescope aligned with a 
star despite the earth’s rotation. 
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Group Velocity: The 
World Human-Powered 
Speed Record Will Fall 
in September 


“Join us, by September, 1981, we’ll set 
a new world speed record for human- 
powered vehicles.” 

There’s nothing modest about this 
bunch: “Group Velocity will bring to 
bear the talents and resources uniquely 
available at M.l.T. to solve a problem in 
advanced technology.” 

The quotations are from announce¬ 
ments of Group Velocity seeking stu¬ 
dent participants in the first case and 
$34,500 in the second case for a sum¬ 
mer-long project to design, build, and 
race a vehicle powered by a team of six 
riders to at least 70 miles per hour; the 


current world record is 62.93 mph. 

Project Velocity is the brainchild of 
Bruno Mombrinie, ’82, Stephen Young, 
and J. James Papadopoulos, ’79, con¬ 
ceived with the help of Professors 
Woodie C. Flowers, Ph.D. ’73, and 
David Gordon Wilson of the Department 
of Mechanical Engineering. Professor 
Flowers is famous for his innovative 
design problems given to mechanical 
engineering students every fall, and 
Professor Wilson for the recumbent bi¬ 
cycle on which he commutes to work 
every day. 

Project Velocity’s vehicle will be a 


Musuem in Washington D.C., and sev¬ 
eral other institutions. The exhibit has 
been organized by Dr. Perry with the 
assistance of Harriet Ritvo, assistant 
professor of writing, Kenneth R. Man¬ 
ning, associate professor of the history 
of science, and consultants from other 
universities. Warren Seamans, director 
of the M.l.T. Museum, is project direc¬ 
tor, and Joan Luria, curator of exhibits 
at the M.l.T. museum, has designed the 
exhibit. 

Science, Myth, and Knowledge 

More than 200 scholars—many of them 
leading figures in the field of science 
history—will participate in the confer¬ 
ence, titled "Science, Myth, and Knowl¬ 
edge.” In addition to the 36 discussion 
panels, conference activities will include 
an authetic eighteenth century banquet 
for participants, complete with roving 
musicians playing authentic Baroque 
music. 

The menu; sherry and white wine 
with crocks of Hannah Glasse’s potted 
cheese, "soop maigre” (a thick soup 
made chiefly with lettuce, celery, bread 
and egg yolk), roast duck, potato pud¬ 
ding, tansy pudding (spinach custard), 
ornamental salad (edible) centerpiece, 
and John Farley’s French flummery. A 
gallant red and a fair white wine will be 
served with the meal, and a robust 
Madiera with the dessert. 

Also on the schedule: exhibitions of 


drawings at Harvard’s Fogg Museum 
and of rare eighteenth-century books of 
science at the Houghton Library (Har¬ 
vard) and a program of eighteenth-cen¬ 
tury music played on instruments of the 
period.—M.L. 

AOC: September 25-26 

Alumni officers—leaders of alumni 
clubs, classes, and the Alumni Fund; 
members of the Educational Council 
and the Alumni Advisory Council; and 
members of the Board of Directors of 
the Alumni Association and its many 
committees—will gather in Cambridge 
on September 25-26 for the 1981 Alum¬ 
ni Officers Conference to begin plan¬ 
ning for a new year of world-wide efforts 
in support of M.l.T. 

Workshops on various alumni ser¬ 
vice programs on Friday afternoon 
(September 25) will be followed that 
evening by a dinner with President Paul 
E. Gray, ’54, as principal speaker. Sat¬ 
urday’s program includes formal pre¬ 
sentations by principal officers of the 
Alumni Association; the Robert H. 
Richards Lecture by James B. Reswick, 
’43, director of rehabilitation engineer¬ 
ing at Rancho Los Amigos Hospital, 
Downey, Calif.; the annual awards lun¬ 
cheon; and afternoon sessions on bio¬ 
medical research at the Institute. For 
further information; Joseph J. Martori, 
Associate Secretary of the Alumni As¬ 
sociation, Room 10-110. 


An Old Hand Becomes New 
Dean at the Sloan School 

Professor Abraham J. Siegel, who has 
served as acting dean since William F. 
Pounds resigned as dean of the Sloan 

Professor Abraham J. Siegel, who 
served as acting dean In 1980-81, has 
been named to succeed William F. 
Pounds as dean of the Sloan School of 
Management. 
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recumbent design, to reduce as much 
as possible the frontal area and hence 
the wind resistance of its aerodynamic 
body. The nine-wheel streamliner will be 
approximately 42 feet long and will 
weigh "no more than” 250 pounds, 
according to Howard J. Rosenberg, 
graduate student. Each rider, except 
the prone ‘captain,’ cranks with both 
feet and arms. The many-wheel design 
is known to present problems with 
steering and handling. But the power- 
to-weight ratio of the design (yet to be 
precisely measured) is compelling: like 
the human-powered aircraft Chrysalis 


on which Mr. Mombrinie worked two 
years ago, extra weight is an anathema 
to human-powered vehicles. 

Construction is set for July, testing, 
training, and qualifying the design for 
August, and the 70-mph attempt for the 
international competition in Brighton, 
England, on September 5. Meanwhile, 
prospective riders are to be evaluated 
on an “adjustable recumbent simulator 
and dynamometer.” The best (and light¬ 
est) will comprise fast company in¬ 
deed. 


As this issue of the Review went to 
press, a team of M.l.T. students was 
completing plans (as drawn by their 
computer, above) for a many-wheeled 
vehicle with which to chaiienge the 
worid human-powered speed record in 
September. In this design, the iead 
pedaler, recumbent forward, would 
steer by following the painted 
centeriine of the test course. 


School of Management a year ago, has 
been named the school’s new dean. 

In reporting the choice. President 
Paul E. Gray, ‘54, told the school's fac¬ 
ulty that there had been an extensive 
search, including consideration of out¬ 
side candidates. But Professor Siegel’s 
qualifications in administration (he was 
associate dean of the school from 1967 
to 1980) and industrial relations—the 
field in which he has studied and taught 
at M.l.T. since 1954—won him the 
post. 

Professor Siegel will continue to hold 
dual appointments in the field of indus¬ 
trial relations in the Sloan School and in 
the Department of Economics. He’s 
widely known for research on labor- 
management relations and for consult¬ 
ing for labor unions, industrial organiza¬ 
tions, and government; and he’s also 
served as fact-finder, mediator, and ar¬ 
bitrator in labor-managment disputes. 

Professor Siegal began his academic 
career as an instructor in economics at 
the City College of New York, where he 
received his B.A. degree (1943). From 
1952 to 1954 he was research econo¬ 
mist at the Institute of Industrial Rela¬ 
tions at the University of California, 
Berkeley, from which he received his 
Ph.D. degree in 1961. Since coming to 
M.l.T. he has held visiting assignments 
at Harvard, Brandeis, and the Interna¬ 
tional Institute for Labour Studies, Gen¬ 
eva, Switzerland. 


Commissions to 63 New Officers 

Over 540 students—including some 
from Harvard, Tufts, and Wellesley— 
were registered in the M.l.T. Reserve 
Officer Training Corps in 1980-81, and 
63 of those received commissions in the 
Army, Navy, or Air Force at the annual 
ceremonies on May 31. Fifty of the new 
officers were from M.l.T., seven from 
Tufts, and one from Wellesley; five Har¬ 
vard seniors were the first to complete 


four years of ROTC at M.l.T. under a 
new cross-registration arrangement. 
The Commissioning Exercises were a 
family affair: 14 of the new officers were 
commissioned by their fathers who are 
military officers, one was commissioned 
by a prospective father-in-law, and one 
received her commission from her hus¬ 
band of one week. Lieutenant John C. 
Barr, ’78. The photograph shows Presi¬ 
dent and Mrs. Paul E. Gray (’54) review¬ 
ing the M.l.T. cadets. 
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A Big Year in 
Piacement; but 
Do They Ask the Right 
Questions? 

"It’s a wonderful year for students grad¬ 
uating,” says Robert K. Weatherall, di¬ 
rector of career placement and plan¬ 
ning. 

The Placement Office has been 
busy—a classic understatement. In¬ 
deed, more than 400 companies came 
looking—many twice, many more than 
twice—at peak time during February 
and March, a great swarm jockeying for 
place. 

Salaries are up again. One student 
graduating with a bacheior’s degree in 
biochemical engineering turned down a 
$32,000 offer to take a $36,000 job. 
(Yet—despite all the talk about the new 
field of biotechnology—the real de¬ 
mand for students in that field seems to 
Mr. Weatherall about as limited as the 
supply.) 

Company recruiters are asking how 
to improve their appeal, to present 
themselves better. Each wants its bro¬ 
chure to be best, its emissaries most 
convincing. For example, most send 
M.l.T. people to catch M.l.T. people— 
Hewlett-Packard, Bell Labs, Proctor 
and Gamble, Exxon, Watkins John¬ 
son—says Mr. Weatherall. “Sometimes 
I think it's the strongest alumni relation¬ 
ship we have." 

Mr. Weatherall welcomes the infor¬ 
mation about jobs and careers which 
the alumni bring back. “Students need 
someone who will talk about the work¬ 
ing world with knowledge and without 
prejudice,” he writes in a lucid critique 
of the job counseling profession in the 
June issue of the Journal of College 
Placement. 

"No one I know chose their career 
because they conducted the sort of self- 
assessment the popular manuals rec¬ 
ommend. What was crucial was not self- 
knowledge but knowledge of the oppor¬ 
tunity. 

“The key question we should be ask¬ 
ing the career seeker is what is it that 
reaily interests him, what is it that he 
would most like to do. Perhaps the stu¬ 
dents I see are not typical, but it is rare 
that a student does not have some 
answer to this question. 

“The problem is that there isn’t a 
bridge between (one’s values and one’s 
skills.) However carefully one may have 
assessed one’s inner bias, in the end it 
is what one knows and thinks about a 
particular career that determines where 
one runs down the bank and strikes 
across the river. It is truer to say that 
one is ’drawn’ to a career than that one 
chooses it. It is what a career appears to 
offer, not where one finds oneself 
standing, that matters.” 


Relieving Pressure in 
the President’s Office 

What does President Paul E. Gray, ’54, 
think of his first year in the presiden¬ 
cy? 

When Stephanie Pollack, '82, editor 
of The Tech, raised the question late 
last spring. President Gray replied 
quickly: 

“I’ve spent far too much of my time 
on routine tasks—and far too littie on 
long-term strategic planning,” he toid 
her. Accordingly, he reported two ad¬ 
ministrative changes late last spring: 

□ William R. Dickson, ’56, vice-presi¬ 
dent for operations, assumed new re¬ 
sponsibilities for matters affecting sev¬ 
eral administrative areas—inciuding es¬ 
pecially the development of budgets for 
the fiscal year 1983. 

□ Kathryn W. Lombardi, manager of 
Campus Information Services, took on 
additional duties as executive assistant 
to the president. 

At the same time. Dr. Gray told Ms. 
Pollack that he wants to see more of the 
students. Beginning this fall, he said, he 
will schedule open office hours in an 
effort "to be accessible to students who 
want to seek me out.” 

William A. Martin, 1938-1981 

William A. Martin, ’60, associate profes¬ 
sor in the Department of Electrical Engi¬ 
neering and Computer Science and the 
Sloan School of Management, died at 
his home in Brookline, Mass., on June 2 
following an extended iilness. He was 
43. 

In his work on practical applications 
of artificial intelligence Professor Martin 
was associated with the Laboratory for 
Computer Science and the Artificial In¬ 
telligence Laboratory; his interest in 
management led to the development of 
automatic programming techniques 
which are widely used. His most recent 
research had involved natural language 
processing and knowledge representa¬ 
tion. 

Professor Martin first came to M.l.T. 
as a freshman in the Class of 1960, and 
he continued at the Institute for gradu¬ 
ate study (S.M. 1962, Ph.D. 1967) even¬ 
tually to become a member of the facul¬ 
ty. Contributions in his memory may be 
made through the Alumni Fund to the 
William A. Martin Memorial Fund in the 
Department of Electrical Engineering 
and Computer Science. 

Rudolf E. Gruber, 1892-1981 

Rudolf E. Gruber, ’16, whose support 
for foreign students and musical activi¬ 
ties at M.l.T. won thanks from many stu¬ 
dents and faculty, died on April 9, 1981, 
following a brief illness In Boblingen, 
West Germany: he was 89. 
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How do you “get on—once you’ve 
gotten in"? More than 150 alumnae 
sought the answer to the problem of 


rising in the corporate environment at 
a day-long conference organized by 
the Association of M.l. T. Alumnae. 


News of AMITA: Student Awards to Three Top Co-eds 


Each year, AMITA (Association of M.l.T. 
Alumnae) gives an award based on aca¬ 
demic excellence to a woman in the 
senior class. Factors that are consid¬ 
ered in the selection are depth and 
breadth of academic accomplishments 
in coursework, special projects, thesis 
research, and grades. 

This year, three students, Rebecca 
Henderson, Dinah Sah, and Eva Wu, 
were selected to receive the award, 
which was presented at AMITA's annuai 
meeting at Endicott House on May 9. 

Rebecca Henderson, of London, Eng- 
iand, compieted her degree in mechani¬ 
cal engineering in three years. After her 
first year at M.I.T., she spent the sum¬ 
mer completing a fluid mechanics re¬ 
search project on water-cooied gas tur¬ 
bines at the M.l.T. Gas Turbine Lab. The 
following summer was spent doing mar¬ 
ket research for Data General/Europe. 
Her senior thesis, compieted jointly be¬ 
tween the Mechanical Engineering De¬ 
partment and the Center for Policy 
Alternatives, deait with on-the-job sat¬ 
isfaction and intelligent automation in 
large-scaie manufacturing. Her profes¬ 
sors particularly supported her ability to 
incorporate socioeconomic, human, 
and institutionai factors into her engi¬ 
neering soiutions. 

Dinah Sah, of Urbana, ill., majored in 
biology. Her professors consistently de¬ 
scribed her as the best student in their 


ciasses. Her work in bioengineering and 
neurobioiogy received strong support. 
(She's done research on ion exchange 
during nerve impulses which contrib¬ 
uted to ongoing studies of the control of 
membrane excitability in nerve and 
muscle.) One of her teachers summed 
up her work; “Her capabilities were not 
weii tested by [my] course since she 
made no errors on any of the probiems 
or any of the tests.” 

Eva Wu, of Jackson Heights, N.Y., 
doubie-majored in eiectricai engineer¬ 
ing and mechanical engineering. By the 
end of her first year at M.l.T., Eva had 
accumulated over 180 units toward 
graduation. In five semesters she had 
accumulated more than enough units to 
graduate but chose instead to take two 
majors. A DROP (Undergraduate Re¬ 
search Opportunity Program) project in 
thin fiim soiar ceiis yieided results which 
wiii be submitted for publication in the 
near future. While in the co-op program 
at Hewiett-Packard she designed a min¬ 
ifloppy interface board for a terminai. 
Her evaiuations for this work were out¬ 
standing. In addition, she was chosen 
the RCA/SWE Scholar at M.l.T. for 
1980-81, and she won a design project 
award in the spring of 1980. 

AMiTA is pieased to have had the 
opportunity to recognize the outstand¬ 
ing achievements of these three wom¬ 
en. 


Ernst Levy. 1896-1981 

Ernst Levy, a distinguished musician 
and composer who was Visiting Carne¬ 
gie Professor of Humanities and (acuity 
resident in East Campus at M.l.T. from 
1954 to 1959, died on April 19 in Morge, 
Switzeriand; he was 85. Mr. Levy came 
to the U.S. in 1941 and taught at Ben¬ 
nington Coilege, the New Engiand Con¬ 
servatory, and the University of Chicago 


before assuming his duties at M.l.T. 

Deceased 

Joseph W. Wattles, '08; April 27, 1981; Cape Cod 
Nursing Home and Retirement Home. Lewis Point, 
Buzzards Bay, Mass. 

John A. Christie, ’09; April 17.1981; 919 Hessel Dr., 
Akron, Ohio. 

Rufus Crane, ’11; December 25, 1980; 269 West 
William St., Delaware, Ohio. 

William R. Holway, '12; April 23,1981; 2472 E. 22nd 
St., Tulsa, Okla. 
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Burton L. Cushing, '13; May 13. 1981; 214 Howard 
St., Rockland, Mass. 

F. Javier DeVarona, '13; 00-00-1979; Cisneros 157, 
Camaguey, Cuba. 

Charlotte V. Sage. '13; May 30. 1981; 233 Walnut 
St., Brookline. Mass. 

C. Shepard Lee, '14; December 6. 1980; 1616 Olive 
St., Santa Barbara. Calif. 

John F. Staub, '15; April 13. 1981; 3511 Delmonte 
Dr.. Houston, Tex. 

Herbert W. EHIs, '16; May 16. 1980; 2401 Lost Tree 
Way, Bloomfield Hills, Mich. 

Rudolph £ Gruber, '16; April 9, 1981; c/o John 
Sweeney, 14 Wall St., New York. N.Y. 

Arthur F. Shuey, '16; May 11, 1981; 7800 Youree 
Dr., #204, Shreveport. La. 

Frederick P. Upton, '16; May 12, 1981; 7219 High- 
bridge Rd.. Bowie. Md. 

William R. Willetts, Jr., '16; April 28. 1981; 17032 
Burbank PI., Endno, Calif. 

Vertrees Young, '16; May 11. 1981; 1500 Youngs 
Rd., Bogalusa, La. 

Robert C. Erb, '17; May 10, 1981; P.O. Box 537, 
Greenley Rd.. New Canaan, Calif. 

John A. Lunn, '17; March 30, 1981; 37 Larch Rd., 
Cambridge, Mass. 

Howard B. Allen, '18; November 9, 1980; 305 Ham¬ 
let Hills, Suite 135. Chagrin Falls, Ohio. 

Betram F. Jones, '18; 00-00-1979; 158 Clinton St., 
Somerset, N.J. 

DeRobert H. Abom, '20; December 1980; 2 Carlton 
Rd.. Millington. N.J. 

Ernest G. Bangratz, '20; March 8,1981; 3330 Span¬ 
ish Moss Terrace #102, Lauderhill, Fla. 

Henry C. Haskell, '20; April 29. 1981; 60 High St.. 
Box 548, Mossup, Conn. 

Arthur G. Uerriman, '20; August 10, 1979; 2641 N. 
Morland # 12, Cleveland, Ohio. 

Andrew J. McGowan, '20; April 4, 1981; 407 Stew¬ 
art Ave., Garden City, N.Y. 

Franklin T. Flaherty, '21; May 31, 1981; Battle 
Green Apt., 32A Worthen Rd.. Lexington, Mass. 
Robert R. Thurston, '21; March 4, 1981; 12123 S. 
Indian River Dr., Jensen Beach, Ra. 

Marshall H. Winchester, '21; April 30. 1981; 124 
Seymour St.. Windsor, Conn. 

Bernhard Gasser, '22; March 2, 1980; c/o H.G. 
Rogers. 3313 Orchid St., Pine Bluff, Ark. 

Walter F. Christmas, '23; April 7,1981; 3342 Tenny¬ 
son St.. NW, Chevy Chase. Md. 

Clarence M. Cornish, '24; May 14,1981; Margarltas 
257, Mexico 10 DF. Mexico. 

Stanley £. Davidson, '24; June 2, 1981. 

H. Royce Greatwood, '24; May 27, 1981; c/o A.G. 
Tobey, 63 Beach St.. Marblehead. Mass. 

William McWane, '24; June 00. 1978; 2848 South- 
wood Rd.. Birmingham, Ala. 

R. S. PIroomov, '24; February 00, 1981; 349 Tuttle 
Pkwy., Westfield. N.J. 

Richard N. Southgate, '24; February 7, 1981; 40 
Middle Way, Summit. N.J. 

Elio E. Richardson, '25; April 24, 1981; Elliott Or., 
Wllllamstown, Mass. 

Joseph £. Russell, '25; February 18. 1980; 10851 
Pepper Ln., Houston, Tex. 

William S. Bunnell, '26; January 21, 1981; 525 
Elnore Ave., Temple, Penn. 

John P. Larkin, '26; April 30, 1981; 4 Village Rd., 
Weston. Mass. 

Carl C. Nelson, '26; September 24. 1980; 880 0 
Ronda Sevilla. Laguna Hills, Calif. 

Grant G. Speer, '26; April 4, 1981; 1722 S. Sher- 
boume Or., Los Angeles, Calif. 

George W. Bergman, '27; May 9,1981; 7809 Corte- 
land Or., Knoxville, Tenn. 

Francis B. Thome, '27; April 20, 1981; 80 Wood- 
bourne Dr., Ormond Beach, Ra. 

MHO R. Williams, '27; November 11. 1980; 3540 
Brandywine St., San Diego, Calif. 

Carney Goldberg, '28; May 2, 1981; 300 Allandale 
Rd.. Chestnut Hill, Mass. 

George D. Mock, '28; April 28,1981; 4224 Oakridge 
Lne., Chevy Chase. Md. 

Edward J. Poitras, '28; May 13, 1981; 1411 Camino 
Del Rk) E, Vero Beach, Ra. 

John J. Scheibeler, '29; December 31, 1980; 69 
High St., Mystic, Conn. 

S. George Lawson, '30; April 22. 1981; 2600 S.E. 
Ocean Blvd., Apt. W-14, Stuart. Ra. 


Carl Connable, '31; May 1, 1981; 10027 Lancaster 
Dr.. Sun City. Ariz. 

Donald £. Houghton, '31; May 4.1981; 3701 Mead- 
owbrook Dr., Ft. Worth, Tex. 

Harold S. Rice, '31; May 25. 1981; 5 Briar Lne., 
Newtonvllle, Mass. 

Clifford M. Smith, '31; December 14, 1980; 330 S. 
Ellison Ln., Waynesboro. Va. 

Franklin W. Zwicker, '31; April 3, 1981; Box 72, 
Bristol, Maine. 

Carroll Milton Daniel, '32; February 11, 1981; 4324 
Alta Vista Lne., Dallas, Tex. 

Farrow L. Tittle, '32; January 10, 1981; 3219 Audu¬ 
bon Rd., Montgomery, Ala. 

John F. Yeager, '32; April 3, 1981; Box 101, Crx^i- 
tuate. Mass. 

Loren H. Nauss, Jr., '33; February 18. 1981; 49 Dal¬ 
ey St., Bristol, Conn. 

Francis M. Sullivan, '33; April 27, 1981; 351 Paper 
Mill Rd.. Newark, Del. 

Theodore £. Graves, '34; October 00. 1980; Oak 
Point, Bozman, Md. 

Elizabeth M.G. MacGIII, '34; November 4, 1980; 3 
Bennington Heights Dr., Toronto, Ontario M4G 
1A7. Canada. 

James B. Wadhams, '34; November 4, 1980; P.O. 
Box 223, Franklin, N.C. 

Robert C. Blankenburg, '35; July 1, 1980; Rte. 2, 
Box 206A. Suring, WIs. 

John Shaw Cort, Jr„ '35; September 00, 1980; 
16801 Fernway. Cleveland, Ohio. 

S. Smallwood Fox, '35; March 24, 1980; 70 Colony 
Rd., Jupiter, Ra. 

Wilson A. Taylor, Jr., '36; May 21,1977; 44 Conway 
Cove. Chesterfield, Mo. 

John R. Burns, '37; December 27, 1980; 330 Con¬ 
cord. Apt. #4B, Charleston, S.C. 

Francis £. Neagle, Jr., '37; January 14, 1981; 103 E. 
75th St., New York, N.Y. 

Robert G. Bowie, '38; April 2, 1981; 65 Hickory 
Ridge Rd., Rochester, N.Y. 

Francis P. Ford, '38; November 4, 1980; Oakwood 
Rd., Watchung, N.J. 

Richard C. Adams, '39; April 5, 1981; 36 Wood- 
chester Circle, Waltham, Mass. 

George J. Coogan, '39; April 5, 1981; 96 Grover St., 
Everett. Mass. 

Thomas L. Hansen, '39; April 1, 1981; 9207 E. Cen¬ 
ter Ave., Windsor Gardens. Denver. Col. 

George A. Senior, '39; July 12,1980; 919 East Main 
St.. Maple Shade, N.J. 

Harry E. Martin, '40; November 5, 1980; 2212 Fies¬ 
ta, Newport Beach, Calif. 

Frank S. Bonham, Jr., '41; January 8, 1981; 44 High 
Valley Dr., Chesterfield, Mo. 

Robert J. Estes, '44; May 14, 1980; 1040 Campbell 
Ave., Lake Wales. Ra. 

John L. Hunn, '44; March 23, 1981; 4108 N. Lake 
Dr., Milwaukee, WIs. 

Joseph F. DeBold, '48; April 6, 1981; 5036 San 
Aquario Dr., San Diego, Calif. 

Richard M. Sweeney, '48; April 16, 1981; 11600 
Spilt Rail Ct., Rockville, Md. 

Dewey J. SandeH, Jr., '49; March 8. 1981; Reis Cir¬ 
cle, Fayetteville, N.Y. 

Rex Shanks, Jr., '49; June 1, 1981; 3006 Reba Dr., 
Houston, Tex. 

Thomas Mea, '50; April 1. 1981; 249 Fox HIM Rd., 
Burlington, Mass. 

Jack Lowen, '51; December 2. 1980; 121 Pine St., 
Needham. Mass. 

Kenneth H. Walljarvl, '51; April 22, 1980; 5905 Lee 
Valley Rd., Edina, Minn. 

Joseph F. Kotrlch, Jr., '52; May 8, 1980; 5353 Bay- 
berry Dr., Cincinnati, Ohio. 

Lawrence R. KrMt, '52; May 10. 1981; 109 Moun¬ 
tain Blvd., Watchung, N.J. 

Warren N. Baxter, '53; November 9, 1980; 7400 
BIssonnet #4238, Houston, Tex. 

Peter G. Winchell, '53; January 12, 1981; 7201 
Robert Ross Ln., W. Layfayette, Ind. 

Winston A. Cartledge, '55; April 29, 1981; 1171 E. 
Rock Springs Rd. NE, Atlanta, Ga. 

Ralph £. Harris, '60; January 4, 1980; 3810 Pueblo 
Way, Scottsdale, Ariz. 

James J. Ritchie, '62; February 22, 1981; 73 AppLe- 
tree Point, Burlington. Vt. 

Susan C. Mortensen, '75; April 30, 1981; 8440 W. 
108th PL, Overland Park. Ks. 
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Please note my new mailing address Is 7 Brackett 
Point Rd., Blddetord. ME 04005. No, I haven’t 
moved: still In the same lovely spot overlooking the 
ocean on the Maine coast. However, because our 
rural areas are getting so built up and overpopu¬ 
lated. the city decided to name and number all the 
short roads and lanes leading to the ocean. Is that 
progress? I liked the old way. 

In our last Issue, we briefly reported the death of 
Laurence C. Hart. Since then, we have received the 
following from the Boulder Dally Camera of Dec. 18, 
I960: "Laurence Collett Hart, 1850 Folsom St., 
died Tuesday at Boulder Community Hospital. He 
was 89. Mr. Hart was born May 8, 1891 in Dayton, 
Ohio, to Samuel F. and Clara Burns Hart. He mar¬ 
ried Bernice Eva Van Allen in Dayton on August 9. 
1913. She died In 1948. On Oct. 3,1949, he married 
Arrietta Wheat Davis in Chicago. He was a vice- 
president for personnel managerrtent with Johns 
Manville and retired In 1956. He was a graduate of 
Stivers High School, Dayton, and of the Massachu¬ 
setts Institute of Technology In Boston. During 
World War I he served with the FBI. He came to 
Boulder 9 years ago from Larchmont, N.Y. He was a 
member of First Presbyterian Church, Sigma Alpha 
Epsilon fraternity, and a 62-year member of Oak 
Lawn Lodge in Oak Lawn, III., and Medinah Temple 
in Chicago. Survivors include his wife, Arrietta, of 
Boulder; a daughter. Bernice Tompkins, of Sher¬ 
man Oaks, Calif.; a sister, Gladys Dow, of Braden¬ 
ton, Fla.; three grandchildren; and two great¬ 
grandchildren." 

We have received a lovely card stating simply: 
"In Loving Memory of Stanley Wallace Parker, 
born Jan. 31, 1891, Waltham, Massachusetts. 
Passed away January 6, 1981, Palo Alto, Califor¬ 
nia." 

We regret to report the death of Arthur W. Car¬ 
penter. His obituary read. In part: "He was too old 
to be drafted Into World War II, but early in the war. 
and after it was over, his government called on him 
to lend his expertise to a national effort. Mr. Car¬ 
penter, then manager of the B.F. Goodrich testing 
laboratories, complied with each request. The re¬ 
nowned chemist died Friday (January 2, 1981) at 
age 90 after a long illness. He resided at 943 Gene¬ 
see Rd.. Akron. A veteran of World War I, he agreed 
to serve on the War Production Board in 1941. He 
was on the board for a year, specializing in rubber 
conservation. The government again turned to him 
In 1948, and he served on the National Securities 
Resources Board tor three months. When he left 
Washington, he was presented a distinguished ser¬ 
vice award ‘for outstanding contributions to the 
work of the National Security Flesources Board and 
devotion to the welfare of his country.' Mr. Caipen- 
ter, born in Akron, was graduated from the Massa¬ 
chusetts Institute of Technology In 1913 with a 
master’s degree in chemical engineering. He was 
named city chemist for Alliance and then worked 
for the Akron Water Department. Ho joined Good¬ 
rich In 1927 and became manager of the laboratory 
the next year. He retired in 1957. Mr. Carpenter 
was a member of several professional societies and 



was past president of the American Society for 
Testing Materials. He leaves his wife, Irma, and a 
cousin, Angeline Whiting, of Akron.” 

Also, we received a notice from the Alumni Office 
of the death of Charles H. Wood on March 15, 
1981. He had been in a nursing home for some 
time. 

We are indebted to Warren Glancy for the clip¬ 
ping from the Boston Herald of May 15. "Burton L. 
Cushing, 90, of Rockland, formerly of Quincy, 
retired head of the science department of the Bos¬ 
ton school system, died yesterday at Quincy City 
Hospital. A graduate of M.l.T. and holder of a mas¬ 
ter’s degree In education from Harvard, he was in 
the Boston system 40 years. After his retirement, 
he taught at Thayer Academy and Fisher Junior 
College until he was 80 years old. He was the author 
of several high school science textbooks and lec¬ 
tured at the Harvard Graduate School of Educa¬ 
tion. Active in civic affairs, he was a former, chair¬ 
man and trustee of the Rockland Public Library and 
a member of the Rockland Chamber of Commerce 
and Kiwanis. He leaves a son, Donald L., of South 
Weymouth, and a brother, Lester, of Lowell.” Burt 
was always a faithful participant in reunions and 
Technology Days. 

We hope that some members of 1913 attended 
Technology Day on June 5 and will keep us advised 
of newsworthy events.— Rosalind R. Capen, Assis¬ 
tant Secretary, 7 Brackett Point Road, Biddeford, 
ME 04005 
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This is being written on the eve of our 65th Reunion. 
We expect 14 classmates and 16 guests to join us 
for this noteworthy event. We regret that the many 
others who wanted to be with us were not able to 
make it. Among these are Don Webster who wrote: 
"I have had some physical upsets which prevent me 
from enjoying the reunion. Marjorie and I live quiet¬ 
ly on Cape Cod and seldom leave it. I haven’t been 
in Boston in throe or lour years." . . . From Doug 
Robertson: "I am sorry that both Bettina and I feel 
that we are simply not up to it. Healthwise, we are 
about the same as we were when we saw you, but 
we get tired so quickly that we would not take our 
share of fun to the party." . . . From Chartie 
McCarthy, who wrote of Betty’s recent Illness: 
"She will need several weeks of home rest to build 
up her strength again before she will be able to 
travel. We had looked forward to being with you 
and are disappointed that we have to forego this 
pleasure. All best wishes to the hardy 1916ers who 
make it to Endicott House.” 

Dina Coleman had to cancel out at the last min¬ 
ute. We also had nice notes from Grace Dodge, 
Dolly Stone. Pearl Wilson. Lois Lawrance, Margaret 
Fleming, Ruth Best and Mrs. Herb Gfroerer .... 
We had this nice letter from Will Wylde: "I am sorry 
to be so late In responding to your request as to 
whether or not we could come to the 65th Reunion 
this June. I am afraid that again we cannot make it. 
Donnie and I regularly go up to the Western Mass, 
area each tall to attend a Wylde family reunion 
which is held annually there, so a second trip just 


Mrs. Samuel Chamberlain stands beside a 
drypoint of the original home of M.l. T., the 
Rogers Building on Boylslon Street in 
Boston. The print, by Samuel Chamberlain, 
'16, was recently on exhibition in the 
Margaret Compton Gallery. Mr. 
Chamberlain's class was the last to 
graduate from the building before the 
Institute moved to Cambridge. (Photo: 
Calvin Campbell) 


seems to be too much. I am enclosing a copy of a 
letter which I have just mailed to M.l.T. Professor 
Emeritus Harold Weber, ’18, which may be of some 
interest to you. Professor Weber has written a book 
telling about the formation of Course X at M.l.T. 
from the very beginning. The book was sent to me 
by James Donovan, ’28. of the Alumni Association 
with the suggestion that I might want to write Pro- 
lessor Weber in appreciation of It. So I have written 
the enclosed letter and sent it to Mr. Donovan and 
asked him to forward it along to Professor Weber if 
he felt it was worthwhile. Barney Gordon and Don 
Webster are two other ntembers of the class who 
were in Course X and who seem regularly to attend 
the reunions. They might be interested In reading 
this letter, so if you wish and if they are present at 
this reunion, by all means pass It along to them." 

We regret to announce the deaths of Art Shuoy 
and Vert Young. Art’s wife. Mildred, wrote us as 
follows: "I think Arthur wrote you that he could not 
attend the 65th Reunion. He was becoming very 
weak and could not get around, and finally died at 2 
a.m. on May 11. That morning, a telegram ad¬ 
dressed to him stated that Vertress Young died at 
6:30 a.m. that day. They had enjoyed the 50th 
Reunion together. His wife and I had enjoyed going 
to a later class reunion with them, and also shared a 
condominium in Aspen for the wonderful M.l.T. 
Summer School. When I phoned in response to the 
telegram, it gave us both some consolation that the 
two long-time friends had passed away the same 
morning. They both loved their red jacketsl” May 
they, and all our departed classmates, rest in 
peace. 

Keep breathing .... Keep walking .... Keep 
eating .... Keep drinking .... Keep writing 
. . . . Everything in moderation.— Ralph A. 
Fletcher, Acting Secretary, West Chelmsford, MA 
01863. 
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The death of Robert Curtis Erb occurred May 10 at 
the Stamford (Conn.) Hospital. Bob had a gall blad¬ 
der operation last January, but the convalescence 
was difficult. He was born in Worcester, Mass., 
lived In Nashua, N. H., and latterly in New Canaan, 
Conn. He served with the army’s Chemical Warfare 
Service in World War I and several state and feder¬ 
al war committees in World War II. He was presi¬ 
dent of the J.F. McElwain Co. of Nashua (a manu¬ 
facturing subsidiary of the Melville Corp.) for 10 
years before being chosen in 1956 to be head of the 
parent company, which owns the Thom McAn shoe 
chain. He is survived by his wife, Elizabeth (Pat), 
and Robert Jr. of Waterville, N.H. A memorial ser¬ 
vice was held at St. Aloysius Roman Catholic 
Church in New Canaan. 

From Ken Lane in Miami we have the following: 
"My humble apologies for my delay in responding 
to your ’Mayday' call of March 5. My only excuse is 
a chain of house guests and the pressure of my 
official duties as a staff officer of Flotilla 65 of the 
Seventh District, U.S. Coast Guard Auxiliary. If you 
Insist on twisting my arm. I’ll agree to take care of 
the preparation of the '17 notes In one of the issues. 


August/September 1981 


Technology Review B1 


As for the choice of Issue, I’ll leave It to you: It 
should not be In the distant future. I might In the 
meantime be run over by a trolley car or gunned 
down by a jealous husbarKt. Would you tell Ray that 
somewhere arourKf here there is a half-written let¬ 
ter in response to his request for my disclosure of 
the sordid details of my current activities. I fully 
intended to complete and forward it. but in the light 
of the foregoing, I think It Is wiser to save my con¬ 
fessions for the issue for which I have so recklessly 
assumed responsibility." 

You can guess from the above that our notes lor 
October, by Ken, will be rather special. 

Our honorary member Don Severance, '38, was 
given a special birthday party on April 27, prior to 
the Alumni Council meeting. Arriving at that ripe old 
age he continues his M.l.T. connection as director 
of leadership gifts. He says that "65 doesn't mean 
as much these days as it used to" and that he 
"talked with Dusty Wilson when in Cleveland on 
May 4; he sounded great on the phone.” 

For Al Lunn, the Cambridge City Council passed 
unanimously a many-pointed resolution to go on 
record "as expressing the gratitude of the City of 
Cambridge for his many contributions to his be¬ 
loved city and country”. 

Some of the most active and loyal ’17ers are 
wives or widows, and not the least loyal and active 
is in Mexico City. From there Con^ita Lobdell 
Pearson attends almost all the M.l.T. alumni gath¬ 
erings in Mexico. She has also attended a number 
In the Boston-Cambridge area, even after Lobby 
died. Last February she went to Tampa to attend 
the M.l.T. Rorida Fiesta at Cypress Gardens. Con- 
chita’s comments on the M.l.T. Mexican Fiesta are 
tempting for any of the class who may travel below 
the lirre. 

In recognition of Conchita's interest and activi¬ 
ties over the years, she was elected to honorary 
membership in the Alumni Association, with the 
announcerrrent being made at the Technology Day 
luncheon. 

Chet Ames is confined with serious leg prob¬ 
lems. His apartment is on Pond Street in Winthrop 
overlooking the water, and Mrs. Ames expressed 
the hope that any of his friends who get to Boston 
might drive out to see him. 

Tubby Stroul finds himself pretty much restrict¬ 
ed to his Cape Cod environs. He gets to Boston 
once In a while to go to Commandery, dependent 
on a feiiow member and driver. 

Walter Lyon writes from Nashua. N.H., "I had my 
90th birthday last October. I still enjoy excellent 
health and have retairred all of my faculties, for 
which I am grateful. Upon the advice of one of the 
student advisors at Tech that at least three years of 
teaching would round out our education. I took his 
advice and liked it so much that I kept on for 45 
years and became head of the science department. 
Twenty years ago I retired and have kept busy ever 
since. I became interested In antiques and old 
houses and did very well with both. After retiring a 
second time, I started collecting miniatures as a 
hobby and have now added stamp collecting as 
another hobby.” Walter’s address Is: 7 Farmwood 
Dr., Nashua. NH 03062. 

Cornelius C. Coakley, from Richmond, Vir., 
sends a lortg and Interesting letter about his 
research days at Tech: "It was with surprise, plea¬ 
sure and delight that I received Prof. Harold 
Weber’s (’16) The Improbable Achievement: Chem¬ 
ical Engineering a! M.i. T. It brought back my own 
relation to the formation period of chemicaJ engi¬ 
neering. I spent my senior year at the new Tech In 
Cambridge. Those of us who studied under Col. 
Walker and Prof. Lewis were most impressed by 
their dedication to the development of chemical 
engineering. The war brought forth special prob¬ 
lems that M.l.T. could help solve. M.I.T.’s role was 
promoted particularty because of Col. Walker’s 
direction of the rrew Chemical Warfare Service. 

"The navy had a problem of carbon monoxide 
poisoning in submarines, and M.l.T. Prof. Mueller 
was assigned this study project. I was one of a 
number of seniors Tech was apparently sure would 
graduate, a/Kf we were offered our graduation with¬ 
out further study if we would elect to accept an 
assignment to work on a research project. I elected 
to take an assignment urKfer Prof. Mueller. The 


idea of the project was that if carbon monoxide 
poisorred people by its reaction on red blood cells, 
why not use red blood cells to absorb carbon mon¬ 
oxide? My first task was to get a supply of red 
blood cells. There was a slaughter house near Tech, 
and I would fill a pail with blood and then walk 
through the streets to Tech spilling a trail of blood 
along the way. Did that attract attention? I would 
then separate the plasma from the red blood cells 
and run an absorption test of carbon monoxide by 
the blood cells. The result? The idea was a success, 
but in practice didn’t work out—lor reasons you 
can readily suspect. 

"The army gave me an Industrial furlough with 
Benzol Products Co. (a forerunner of Allied Chemi¬ 
cal & Dye Corp.) of Marcus Hook, Penn., to produce 
khaki brown dye for army uniforms. The Marcus 
Hook plant was also producirtg tear gas and sneeze 
gas. I stayed on with Allied andjnoved with the 
Marcus Hook plant to the Buffalo. N.Y., dye plant 
where I stayed for 35 years, ending up as plant 
manager. Then I spent a couple of years at New 
York office, came to Hopewell when Allied started 
up the nylon textile fiber plant, and retired 1962. I’m 
still alive and kicking." 

With regret,we record the death of Merrill C. Lee 
in Richmond, Vir., on March 3. He spent his busi¬ 
ness life in private architectural work, mostly for 
schools and hospitals.—Secretaries Pro tern: Ray¬ 
mond S. Stevens, 1(X) Memorial Drive, Cambridge, 
MA 02142 and Stanley C. Dunning, 33 Christian 
Ave., Concord. N.H. 03301 
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Though our numbers are dwindling, time has 
become more precious to those of us still here. Our 
yearend greetings enable me to fill these columns. I 
am grateful to so many of you who still care for 
1918 and M.l.T. 

Back in December Mai Baber wrote that he had 
another heart attack, not severe, and that he was 
convalescing slowly. He commented, regarding 
"rugged Individualism versus the social welfare— 
small business (the strength of the country) is being 
strangled by governmental red tape. The new rug¬ 
ged individualist (and successful) is the mobster, 
the mafia, the tax evader, etc." 

I am happy to quote in part a letter from Bill 
Foster of January 6, 1981: "The class notes indi¬ 
cate that our colleagues are shrinking In number, 
and this Is, of course, inevitable and I hate to see it 
happen. My own activities have been considerably 
reduced over the last few years because of various 
health problems, but I continue my interest in the 
Institute and In our class associations. We still live 
in Washington and keep up with many connections 
from the past, but I now am most frequently emeri¬ 
tus, rather than an active participant. I still keep in 
touch with arms control matters from the outside, 
but technically I am only a consultant. I hope 
through your notes on the class to remind my class¬ 
mates of my continued Interest in them, and I sin¬ 
cerely hope that we at least will be able to make the 
60th Reunion In 1983. I am not in a wheelchair yet, 
but am somewhat dependent on a cane for mobili¬ 
ty.” 

A much later note, dated April 16, brings this 
welcome news from Howard Cyr 

”1 have been a poor correspondent lately be¬ 
cause nothing of interest to you or my classmates 
seems to happen to me. My wife and I ‘commute’ 
each spring and fall between our summer home in 
Penns^anla (near where we have a son and six 
grandchildren) and our winter home here in Rorida, 
where we enjoy our beach, dock and boat. We trav¬ 
el by means of the Auto-bus (not the Auto-train). 
The headquarters of this small company is near our 
Penn. home. If we sfart one morning, leaving our 
car with this company, we are in Rorida the next 
day’s evening and find our car waiting for us—It 
having been carried on a car-carrier. The one night 
on the road is spent in the comfortable Holiday Inn 
of Lumberton, N.C. If you ever get to this southland, 
please do visit us.” 

Faithful John Abrams is still receiving much fan 
mail resulting from the rrewspaper publicity of Los 
Angeles versus Bishop. The big city Is trying to take 


too much water from his beloved Bishop. 

A handsome history of the M.l.T. chemical engi¬ 
neering department has been written by HaroM 
Weber. I am indebted to Jim Donovan, '28, for a 
copy of it together with this background on Harold. 
Congratulations on a history well done. Jim writes, 
"Chemical engineering at M.l.T. was part of the 
chemistry department until 1920, at which time It 
was organized as a separate department. In com¬ 
memoration of its recent 60th anniversary, a history 
of the department’s early development has now 
been published. The author is Harold C. Weber, 
who was a student at M.l.T. on Boylston Street. He 
came across the river in the Ark, was in the military 
as a radio instructor at the beginning of World War 
I, and then was in the Army Chemical Corps when it 
was formed. He was a member of the staff when 
Course X was organized as a separate department. 
Harold himself taught many of us, liked all of us, 
and even though retired, still thinks of, visits, 
appreciates the Institute, the department, and the 
alumni. As professor emeritus he carries on. 

"As an alumnus you are naturally interested. The 
department has always been a teaching depart¬ 
ment: its product, the flower of its efforts, has been 
Its alumni. Harold conceived of this book as a sim¬ 
ple history for the benefit of the department and the 
extended department—the alumni. He, with some 
assistance by the staff, prepared it.” 

Each of you may' be prompted to recall other 
aspects of the department’s history and you may 
wish to write Harold or other acquaintances of 
whom you are reminded. The department would be 
delighted to learn more about itself from you, and 
the Alumni Association would be pleased to assist 
you in ascertaining the current whereabouts of old 
friends. 

I record the death of Stuart Elliott on March 27 
and Nemesio Ahrara—exact date not available.— 
Max Sellzer, Secretary. 1443 Beacon Street, 
Brookline, MA 02146 and Leonard I. Levina, Assis¬ 
tant Secretary, 519 Washington Street, Brookline. 
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Welcome word from Benjamin West of 5801 E. Liv¬ 
ingston Ave., Columbus, Ohio. Ben has lived in 
Columbus for 61 years. He lost his virife several 
years ago, but has four married children, 13 grand¬ 
children and nine great-grandchildren. Can anyone 
in the class match this proud record? 

A few days ago Amy and I attended a delightful 
party in Plymouth to celebrate Perk Bugbee’s 60th 
wedding anniversary. Perk and Nina have stood the 
years well. He was surrounded by his three beauti¬ 
ful granddaughters and handsome grandson. A 
felicitous occasion. Perk was recently the guest of 
hOTKir at the National Fire Protection Association’s 
60th anniversary and the opening of their huge, 
r>ew headquarters in North Quincy. 

It is my sorrowful duty to report the passing of 
some well-known and beloved classmates. Heinia 
Haskell died April 29 at his winter home in Hilton 
Head, S.C. He established a worsted mill in Moo- 
sup, Conn., the Brunswick Worsted Mills, and 
served as chairman of the board. He was born in 
Brunswick, Me., and graduated from Bowdoin be¬ 
fore coming to M.l.T. to earn a degree in aircraft 
engineering. He served on the finance committee 
and the board of selectmen in Moosup and was 
active in a number of charitable and community 
organizations. He founded the Rrst National Bank 
of Plainfield and was chief executive officer before 
its merger with Connecticut Bank and Trust Com¬ 
pany. He leaves his wife, Emily, two daughters and 
three sons, 15 grandchildren and a great-grand¬ 
child. ... Bob Warriner of 73 Llewellyn Drive, West- 
field. Mass., died on March 3. Bob’s entire business 
career was with the William Carter Co. textile man¬ 
ufacturers. He leaves his widow, Winifred, two 
daughters and six grandaughters. ... Lancy Snow 
of 309 Marius Road, Venice, Ra., died on Decem¬ 
ber 27. Before retiring to Rorida. Lancy was struc¬ 
tural engineer of New York State’s Department of 
Public Works at Albany. He leaves his wife, Irene, 
and two daughters. We are happy that they were 
able to be with us at the 50th.—Harold Bugboo, 21 
Everell Road, Winchester, MA 01890. 


B2 Technology Review 


August/September 1981 



21 

These notes are being written late in May. just a few 
days before our 60th Reunion. As of now. it looks as 
if ^ classmates will attend and about 20 wives. A 
recent letter from assistant secretary Josh Crosby 
reports the deaths of Helen (Mrs. Garvin) Bawden 
and Bea (Mrs. Thomas) Dutton. Tom Dutton is 
planning to leave Sarasota and go live with his 
daughter in Austin. Tex. Our deep sympathy goes 
out to Tom. ... Larry Buchnor, In a letter ad¬ 
dressed "Dear Friends and Fellow Countrymen.” 
enclosed a Reader’s Digest reprint entitled "Bo¬ 
nanza! America Strikes Gas." The reprint tells 
about the huge amounts of natural gas being dis¬ 
covered by deep well drilling and expresses the 
hope that this may solve our energy crisis. Larry 
spent many years of his business career in the 
study of how to heat buildings more efficiently. His 
latest letter discusses the use of heat pumps, ther¬ 
mostatic control, and how to heat homes efficiently. 
... Horace Tuttle wrote: "Pearl and I are sorry we 
can't make the 60th Reunion at M.l.T. My blood 
pressure was so low I passed out at a Sunday lun¬ 
cheon with several of our friends. Pearl is the oppo¬ 
site—doctoring for high blood pressure. My five- 
year hitch as a deacon of the Congregational 
Church is over. Pearl and I had our 59th wedding 
anniversary on May 9. We both have been mem¬ 
bers of the Masons aruf Eastern Star for 60 
years." 

A letter dated April 30 from Ted Rosa of Sierra 
Madre. Calif., to reunion chairman Don Morse said. 
"I have been lookirrg forward to the 60th with great 
enthusiasm, but it ain't going to happen. I go Into 
the hospital on May 3 for cancer surgery.. Prospects 
are favorable, but it puts me on hold for a couple of 
months. I'm sorry to miss the boat again.” ... A 
postcard from Jack Rule said; "Just a note to let 
you know we are moving. After July 1 our address 
will be 600 Camino Del Monte Sol, Santa Fe, N.M. 
87501. Sorry to miss the reunion, but I'm Immobile. 
We'd love to be there.” 

One death Is reported this month; Irving D. Mar¬ 
shall of Iowa City, Iowa, in August 1978. 

That's all for this month. Reunion news will be in 
the next issue.—Sumner Hayward, Secretary, 224 
Richards Rd., Ridgewood, NJ 07450; Josi^ D. 
Crosby, Assistant Secretary, 3310 Sheffield Circle. 
Sarasota. FL 33579; Samuel E. Lundan, Assistant 
Secretary. 1149 S. Broadway, Suite B-800, Los 
Angeles, CA 90015 

22 

Our theme of the month Is the 60th Reunion plan 
for 1982. Many classmates have expressed satis¬ 
faction with our activities at the 55th, including 
Alumni Day and the facilities on the campus with a 
continuation at the Spalding Inn Club In Whitefield. 
N.H., in the White Mountains. A May newsletter 
from Randall (Bunt) Spalding shows the beautiful 
club building, golf and bowling greens, and tennis 
and swimming facilities amid colorful surroundings 
near Lake Winnipesaukee. The arrangements 
should certainly be for comfort and good fellowship 
and not tor speed. Please write telling of your Inter¬ 
est and preference. 

Don Carpenter has written a review of 1922 
Scholarships, Professorships and Career Develop¬ 
ment Programs that have been especially valuable 
both directly and as encouragement to other 
classes at the Institute. Don has reviewed these 
efforts, starting with the decision at our 40th 
Reunion In 1962 to inaugurate the Class of 1922 
Professorship Fund, which was added to the Ray 
Rundlett Scholarship Fund. The result was the big¬ 
gest endowed professorship at M.l.T. An additional 
fund was later provided to encourage undergradu¬ 
ate teaching. At successive reunions, the Career 
Development Professorship was added to assist a 
junior Instructor, with the later addition of another 
career development professorship arrd a senior 
professorship. Since there will be changes each 
year to this vitally important program, we are to be 
notified of professorship awards annually. This 
entire program stands as a tremendous achieve¬ 


ment for the Class of 1922. 

In the May issue of Tech Talk, a story headlined 
"Michael Meyer to hold Class of 1922 Chair" 
emphasizes the importance of recognizing profes¬ 
sors of exceptional promise and unusual devotion 
to teaching. We are indebted to Don Carpenter for 
this great concept leading many other classes in 
their efforts for endowed chairs. 

We are happy to hear from Abbott L. Johnson at 
Phoenix that he has been playing three or four 
rounds a week of golf under perfect weather condi¬ 
tions. He compliments the Institute again on its for¬ 
tunate choice of Paul Gray for president of M.l.T. 
Ab's wife, Dottle, enjoyed an around-the-world trip 
on the Rotterdam last spring while he exercised at 
the Phoenix Country Club. . . . Our unusually 
active president. Parks Appel, has continued his 
coordination of M.l.T. activities during the winter at 
Venice, Ra. He has been helping people In their IRS 
efforts for the last Five years and has invited in 

M. l.T. grads and spouses to hear Hugh Dardin 
describe life income plans, including tax advan¬ 
tages. Parke was handicapped last December by 
stepping off an elevator that did not quite level at 
his floor. He fractured five bones in his left foot and 
ankle. However, he still keeps busy with the Tele¬ 
phone Pioneers and their monthly activities. Parke 
is presently vice-president of Harbour House Board 
of Directors, with 28 families to criticize the work. 
Parke and Madaline spent May in Spain to enjoy 
visiting daughter, Joann. In the meantime, they 
have celebrated their 57th wedding anniversary. He 
has heard from Milt Manshel and Osc»r Horovitz 
offering suggestions for our 60th. . . . Aline and 
Ray Ellis attended the festival in Cypress Gardens 
this spring and enjoyed visiting with President Gray 
and the Appels. Ray has been playing tennis and 
attending tournaments In New England and Florida 
as No. 1 in the over-80 class. He has been active in 
the Lifetime Learning Group in Sarasota and has 
given talks on the Soviet Union and energy. He 
appeared for two hours on local TV about the situa¬ 
tion in the U.S.S.R. They are now in Camden, Me,, 
phone (207) 734-6687 (Beachhaven). David H, Har¬ 
ris is their neighbor. 

Our sympathy goes to the family of John O. Bow¬ 
er of Shelburne. Nova Scotia. He had been chief 
geologist in the Argentine for Texaco and later 
became chief executive officer of Colsag Corp. for 
Mobil OH. He was a Capital Progressive Conserva¬ 
tive member of Pariiamenl.... We also regret the 
passing of Brian Moad of Scarsdale. N.Y., and send 
our sympathy to his widow. . . . We regret the 
loss of Harold MacDonald who had retired as chief 
executive of Household Finance Corp. to his home 
in Boca Raton. Ra. He had joined Household in 
1948 and was elected president shortly thereafter 
as it became the largest company of its kind in the 
U.S. and Canada. He is survived by his wife. Ber¬ 
nice, and his sister and brother. . . . We have just 
received notice of the passing of Lawronca H. Con¬ 
nell of Haines City, Ra., on September 5,1979. Our 
sympathy goes to Mrs. Helen Connell. . . . Our 
sympathy goes to Iris Freedman of Plattsburg, N.Y. 
for the loss of her husband, Lao H. Freedman, in 
May 1980. . . . Also to the family of Harmon A. 
Poole of Litchfield, Conn., we extend our sympathy. 
Harmon Poole was the manager of several Bendix 
plants during World War II and was a managentent 
technical consultant for a number of businesses. 

. . . Also we regret to report the loss of Cmdr. 
Donald I. Gross of Asheville, N.C. in February. Our 
sympathy goes to his wife, Lottie A. Gross. . . . 
We have just learned of the death last year of Bar¬ 
nard Gasser. Our sympathy Is extended to his fam¬ 
ily. 

We close with the hopes of more news being 
received at Alumni Day. and letters and cards from 
you all. Good luck and good health.—Whitworth 
Ferguson, Secretary, 333 EHicott Street, Buffalo, 

N. Y. 14203; Oscar Horovitz, Assistant Seccretary, 
3001 South Course Drive, Pompano Beach, FL 
33060 
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Marge and Tom Rounds have bought a place in 
Green Valley, Ariz., and will move there from Heri¬ 


tage Village. Conn., in September. The move is for 
relief of Tom's asthma. The new address is 212 N. 

Calle Acquarela, Green Valley. AZ 85614.A 

long letter from Billl Glendinning tells of his con¬ 
siderable success in the publication of a number of 
books relating to preparation for the-New York 
State examinations for the license of professional 
engineer. His wife. Ester, died a few years ago. Bill 
was born in Maxwelltown. Scotland, and came to 
this country with his family in 1898. He was enthusi¬ 
astic in his (>raise of his experiences at the Institute, 
which included five years as a staff member in the 
Department of Electrical Engineering. . . . The 
James A. Henderson Memorial Lecture for 1981, 
"Synfuels Superprojects: New Challenges for Proj¬ 
ect Management," was delivered by Edward E. 
David, Jr., ScD. '50, president of Exxon Research 
and Engineering Co. on April 30. The lecture series 
has been made possible by the gerrerosity of the 
friends and associates of our late classmate. 

Prentiss B. Alger died on August 26, 1980. He 
graduated in electrical engineering, and through 
1948 he was sales engineer for Sprague Electric 
Co. and was involved in electric power station 
design. He served two years in World War I and two 
years in World War II. After World War II, he was a 
statistician in the quality control area with the U.S. 
Air Force, retiring in 1965. He was a member of the 
Richard C. Maclaurin Lodge, AF & AM, and a mem¬ 
ber of the Appalachian Mountain Club.. . . Comdr. 
Julian S. Loswus died November 26, 1980. He 
graduated in naval architecture and marine engi¬ 
neering, and took graduate courses at Harvard and 
Johns Hopkins universities in economics and busi¬ 
ness administration. After working with several 
construction companies, he became an assistant 
structural engineer with the war department and a 
draftsman with the navy department, then joined 
the Lighthouse Service as a junior engineer, ^ 
came an assistant lighthouse ertglneer, then was 
appointed lieutenant (j.g.) in the Coast Guard and 
attended Chemical Warfare School at Edgewood, 
Md. He rose to the rank of lieutenant commander 
and became chief of chemical warfare activities. He 
was appointed chief of the damage control group in 
the Naval Engineering Division, which had charge of 
firefighting, chemical warfare, collision damage, 
and emergency repairs. He investigated the estab¬ 
lishment of a Coast Guard School for Damage Con¬ 
trol at Fort McHenry, Md., and organized a fleet of 
navy fire boats equipped and manned by the Coast 
Guard. He was designated a gas identification 
agent and a member of the International Associa¬ 
tion of the Chiefs by the navy department. 

Flear Adm. Paul Nibecker died June 30,1980. He 
graduated from the Naval Academy in 1920 and 
received his M.S. in naval construction and engi¬ 
neering at the Institute in 1923. He specialized in 
ship design and construction and became design 
superintendent at the Boston Navy Yard. After the 
outbreak of World War II. he became production 
officer at the Puget Sound Navy Yard. Rl^ng to rear 
admiral, he became chief of industrial relations In 
the office of the undersecretary of the navy, and 
later became commander of the Brooklyn Navy 
Yard. He was a member of the Richard C. Maclaurin 
Lodge, AF & AM, and a founding member of the 
Army-Navy Country Club, Arlington, Vir. 

Albert G. Thomas died February 11, 1979. He 
received an electrical engineering degree from the 
University of Virginia in 1921 and an M.S. degree in 
electrical engineering from the Institute in 1923. He 
w£is a research engineer and Inventor. Having 
established the General Research Corp. of Lynch¬ 
burg. Vlr., he then was associated with the Auto- 
Ordnance Corp. of Greenwich, Conn.; the Office of 
Scientific Research and Development, in charge of 
patent work; Controls Laboratories, Inc., of 
Worcester, Mass., as consultant and director of 
research; and the Industrial Research Institute of 
Chattanooga. Tenn., in charge of engineering re¬ 
search and development. He orignated, and filed in 
the U.S. Patent Office, more than 100 Inventions in 
many fields. 

John H. Thompson died December 23. 1980. He 
graduated in electrical engineering and began his 
career with New England Telephone and Telegraph 
Co. as assistant engineer. In 1926, he moved to 
Public Service Electric and Gas Co., in Newark, 
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virti«re he served in various capacities in the electric 
distribution department until his retirement in 1969. 
He was very active in yachting and in civic affairs in 
Riverton and Moorestown. N.J.— Richard H. Fra¬ 
zier, Secretary, 7 Summit Ave., Winchester, MA 
01890. 
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We lost one of our most enthusiastic and suppor¬ 
tive class members, Nish Cornish, on May 14, 1981 
in Mexico City, Mexico. Details have not been avail¬ 
able, but It is thought that he had respiratory diffi¬ 
culties. Nish earned his S.B. in engineering man¬ 
agement and was active in a number of clubs and 
societies at the Institute, especially Technique, for 
which he was managing editor his senior year. He 
went to Mexico City as general manager of an 
American company. Underwood Mexicana, an of¬ 
fice equipment producer, and retired after 20 years 
as president and managing director of Hobart Day- 
ton Mexicana, Dave Meeker's company. He and 
Luisa always excited our class get-to^hers by 
bringing Mexican wares as prizes and souvenirs. In 
the 1949 class questionnaire. Nish expressed the 
sentiment of a number of mates in foreign assign¬ 
ments who wished to see their families grow up and 
prepare the children for life. Clarence Martin, Jr., 
'50. was a (>erfect example. The class extends its 
sympathy to Luisa and the four children. 

Max llldd writes us from Albuquerque. N.M., to 
say he's sorry that he and Bertha will not attend 
Woodstock, Ver., Mini. They are healthy probably 
because they go to California in the winter and 
Taos, N.M. in July and August. He continues to 
enjoy painting (pictures, that is), although at one 
time he had a builders' supply business. 

Laland K. Franks passed away in Rochester, 
N.Y., on December 13, 1980, according to a note 
from his wife, Lucy. He was awarded an S.B. in 
electrical engineering and was a member for three 
years of the Masonic Club and E.E. Society. Appar¬ 
ently he spent his career with the Rochester Gas & 
Electric Corp. 

Frederic G. Garrison died during January 1980 
In Tempe, Ariz. Garry prepared at the University of 
Chicago, then entered the Institute in his junior year 
and obtained an S.B. and S.M. In electrical engi- 
neerirrg, cooperative course. He became a resident 
engineer for Binks Mfg. Co., Detroit, Mich., and lat¬ 
er. owner of Progressive Equipment Co., Detroit. 

. . . The death of John J. Stanton in Framingham, 
Mass., on February 20. 1981, was reported by the 
Alumni Fund. Jack received his S B. in general 
engineering after preparing at Clark University. He 
was cox of his junior class crew. 

Ruth and Paul Tiahman, noted New York builder, 
art collector, and founding chairman of the Council 
for the Arts at M.I.T., had a private viewing of their 
African art collection in June at the Metropolitan 
Museum of Art. The coltectlon is considered among 
the finest in the world, representing many years of 
searching and acquisition. An 18th-century bronze 
helmet mask, one of three known, was us^ in the 
royal Ododua ceremony to protect the king. . . . 
Don Moore has made a good recovery from his 
lumbar spine injury.. . . Frank Shaw maintains his 
status quo at the Wellesley Manor Nursing Home in 
Wellesley. He has talked about adding a Honda 
motor to his wheel chair.— Russell W. Ambach, 
Secretary, 216 St. Paul St., Brookline, Ma 02146; 
Herbarl R. Stewart, Co-secretary, 8 Pilgrim Road, 
Waban Ma 02168 
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The class was well represented at the April meeting 
of the Alumni Council. Present were Jim Howard, 
Ed McLaughlin, Sam Splksr, Courteney Wor¬ 
thington and your secretary. Will Gardiner, who is 
a regular attendee, missed this meeting—being 
Indisposed. ... A telephone call early in May from 
our president. Ed Kussmaul, indicated he had 
returned from his winter sojourn in Briny Breezes. 
Fla. ... It has been previously noted that Sam 
Glaser’s son, Paul Michael, is well known as Stars- 
ky of the TV show "Starsky and Hutch," A Boston 


newspaper Item in May featured a short article not¬ 
ing that he had paid a visit to his ailing dad at the 
Beth Israel Hospital. Hope by the time this reaches 
you that Sam has fully recovered. 

A note from Anthmy Tsongas via the Alumni 
Fund tells us that he spent January and February in 
Rorlda. Next year he plans to go back to his 
beloved Mexico. He usually plans to spend a week 
in Guadalajara, which has a delightful climate, and 
then he flies to Mazatidn, which has good beaches 
and many very fine hotels and restaurants. For the 
amateur archeologists, he recommends Yucatan 
with its Maya ruins, Oaxaca and Mexico City with its 
pyramids, and the incomparable Museums of An¬ 
thropology. 

Most belatedly we have received word that Paul 
P. WianI died in Cincinnati, Ohio, on October 22, 
1973. Two other deaths have been reported: Dr. 
King E. Gould in Rumson, N.J., on January 5,1981, 
and Jeremiah P. Harrington in Ventura. Calif, on 
March 8, 1981.— F. Leroy (Doc) Foster, Secretary, 
434 Old Comers Rd. (P.O. Box 331), North Cha¬ 
tham. MA 02650 
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As these notes are being typed, there is only a week 
remaining before our 55th Reunion at Chatham, 
which appears to be setting a record for atten¬ 
dance. Unfortunately several of our classmates 
were forced to cancel their plans at the last minute: 
Dave (Crockett) Harrison, whose wife had open- 
heart surgery recently—she is recovering nicely, 
but Is not quite up to the trip: Argo and Edna Lan¬ 
dau, the latter's mother being in precarious health: 
and most regrettably. Jack and Edith Larkin, due 
to Jack's death on April 29. Edith writes, "He was 
so looking forward to the 55th. He had been ill for 
several weeks but quite sudden at the end." 

A recent clip from the Quincy newspaper tells of 
the selection of Don Cunningham as representa¬ 
tive of Southeastern Massachusetts in the New 
England Council and tells also of his service as 
vice-president of the Hersey Products Co. and as a 
member of the executive board of the American 
Association of Industrial Management. ... A note 
from Byrd Kelly to ChetMy “Pink” Salmon refers 
to his plans to attend the reunion. He writes, "It will 
be nice to see you again (you transferred from 
Mass. Aggie, I transferred from Brown, and Jim 
Killian, from Duke and Trinity College). You see we 
have something in common. I couldn't have passed 
the first two years." ... A note from Pale Loomis 
says. “I finished at U. of Michigan. Am broke and 
happy." ... A letter from his wife advises of the 
death on January 21 of Bill BunnelL They had been 
living in the Reading, Penn., area since Bill started 
working tor Consumers Gas Co., which became 
U.G.I. the same year that he became vice-presi¬ 
dent—1956.... A delayed notice just received is of 
the death of Cart Nelson in September 1980. 

We have just received a copy of the Alumni 
Office's record of addresses of our class; it will be 
available at the reunion. There are listed 374 living, 
151 deceased, and 73 for whom there are no 
addresses available. 

In the next issue, we plan on reporting the events 
of the reunion to those who were unable to attend. 
Until then— William Meehan, Secretary, 191 Dor¬ 
set Rd., Waban. MA 02168 
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The Alumni office has forwarded the following news 
items, somewhat condensed: 

Over a year and a half ago. In April 1980, Lau¬ 
rence H. (Larry) Coffin of Ellsworth. Me., com¬ 
pleted a weather study course. Meteorology I and 
II, at the Maine Maritime Academy in Castine and 
received a certificate with congratulations from 
Rear Adm. Edward A. Rogers. Larry retired from 
Goodyear International Corp. in 1970 and moved to 
Maine. He joined Goodyear after graduation and 
spent many years in manufacturing operations 
overseas, primarily in Argentina and Brazil: after 
World War II, he travelled to all parts of the world. 
Since retirement, Larry has been an active consul¬ 


tant to the Academy and a staff officer on board the 
training ship S.S. State of Maine. He has gone on 
cruises to Bermuda, the Caribbean, and the Medi¬ 
terranean, and participated in the Tall Ships pa¬ 
rades. Belated congratulations to you, Larry, and 
we hope you and Helen will join us at our 55th 
Reunion. 

Frank Massa, board chairman of Massa Prod¬ 
ucts Corp. In Hingham. is still very much In the fore¬ 
front of his specialized field, sonar ultrasonic 
devices. He presented a talk at a meeting of Sonics 
and Ultrasonics Chapter at his plant on May 7, des¬ 
cribing the long history of development that he and 
his firm have contributed to the state of the art. 
From 1928 to 1940, Frank was senior acoustics 
research engineer for Victor Talking Machine Co. 
(later RCA-Victor) and pioneered in the early devel¬ 
opment of the phonograph pickups, microphones, 
and loud speakers used in the earliest Victor radio 
phonograph sets. This was followed by develop¬ 
ment of sound-power telephones and battle- 
announce equipment for use by the U.S. Navy. 
From 1940 to 1945, he was director of acoustical 
engineering for Brush Development Co., where he 
designed and manufactured numerous types of 
sonar transducers utilizing ADP crystals. This 
greatly contributed to ASW technology. He 
founded the Massa Laboratories in 1945, which is 
now Massa Div., Dynamics Corp. of America. Frank 
Is a fellow of both Acoustical Society of America 
and I.E.E.E. 

Harold E. (Hal) Edgorton was honored by the 
German Society for Photography at its 30th anni¬ 
versary Congress in Cologne May 7. Hal received 
an optical lens mounted In a gold setting and a 
citation honoring him for his development of stro¬ 
boscopic photography. 

From a belated notice from his widow, Ruth Wil- 
link, we report the death of Arthur Willink of 
Greenfield Center, N.Y., on Oct. 18, 1980. He was a 
graduate student in mechanical engineering. . . . 
Henry C. Fowler, Jr,, of South Yarmouth. Mass., 
died on Jan. 31, 1981. First employed with Fairchild 
Aircraft, he went with Chance Vought Aircraft, East 
Hartford, Conn., as an assistant plant manager. 
During World War II he worked for Colt's Patent 
Firearms as assistant engineer in charge of produc¬ 
tion. In 1948, he moved to Pratt & Whitney Aircraft 
as production engineer until his retirement in 1966. 
Larry became a permanent member of the Cape 
Cod Division of the Coast Guard Auxilliary. We 
extend our sympathy to his widow, Celia, and hope 
she will come to our reunion. 

You will be receiving a letter from our reunion 
chairman, Ray Hibbert, in September stating the 
plans for our 55th in June '82. A postcard will be 
enclosed to be returned with your intentions. We 
hope you and your spouses are planning to come to 
enjoy meeting your classmates.— Joseph C. Bur¬ 
ley, Secretary Pro tern, 5 Hutchinson St., Milton, 
MA 02187 
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Bob Proctor heard that a history of Course X had 
been written and was afraid his copy of the book 
might go astray since he was only recently moved 
to his new address. This prompted him to write a 
letter to Jim Donovan with verification of the new 
address in Huntington. W. Vir. Bob and Peg are 
enjoying the milder weather conditions at their new 
location and are pleased to be nearer their chil¬ 
dren's families, but do miss their old neighborhood 
friends. The book referred to. The Improbable 
Achievement: Chemical Engirmering at M.I.T., was 
written by Harold C. Weber, '18, M.l.T. professor 
emeritus and the only surviving mrember of the 
department's professorial staff as we knew it. Jim 
had a strong hand in seeing that the book was pub¬ 
lished and distributed. . . . From Walter Maltlage 
we have a brief note with a pat on the back for Jim 
and his constant efforts on behalf of M.l.T. Thanks 
for saying it. Matt, and we all agreel 

Herb Dayton says things are booming in Hous¬ 
ton. He expresses no complaint so we must assume 
that all is well with him. . . . Bob Hennas writes 
only that he retired in 1973 as professor emeritus. 
University of Washington. . . . Two photographs 
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clipped from the Ravalli Republic(Hammon, Mont.) 
of February 27, 1981, show Mary and Max Parshall 
as one of the organizing couples for the area's Hos¬ 
pital Guild Ball. Max looks well pleased and a can¬ 
did shot of Mary dancing suggests that she still has 
lots of zip. 

A luncheon for senior alumni (1917-1928) was 
held on a beautiful Sunday last May 24 at M.I.T.'s 
Endicott House. At that time of year the setting is 
especially magnificent. Our class made a very good 
showing with these classmates and spouses in 
attendance: Rose and Maury Beren, Hugh Bean, 
Frannie and Jim Donovan, Dorothy and Gut Ro- 
gowtki, Fiorence and Walter Smith. We heard a 
very informative talk (on his favorite subject) by 
Prof. Samuel A. Qoldblith, '40. M.l.T. vice-president 
for resource development. 

With deep regret we must now report the deaths 
of five classmates. Martin W. Bardwell died on 
December 13, 1980; the information was provided 
by his wife. Narcissa. Martin graduated in Course 
VI, electrical engineering. His entire professional 
career was with Mohawk Power Corp., Syracuse, 
N.Y., where he held various engineering and admin¬ 
istrative positions. . . . Carney Goldberg, Course 
IV, architecture, died on May 2, 1981, at Beth Israel 
Hospital in Boston, Mass. Carney was a widely 
known, honored and highly regarded architect. He 
designed schools, public buildings, and many syna¬ 
gogues and temples In Massachusetts, including 
Temple Emeth where his funeral services were con¬ 
ducted. The class will especially feel his loss since 
he, with Dorothy, had undertaken the chairmanship 
for our approaching SSth Reunion. We are grateful 
that they had already laid the basic plan for us. The 
Goldbergs have a son and two grandchildren.. . . 
Rogert E. Jonkt died February 21. 1981. Robert 
was a Course IV graduate student In our class and 
received his master's In architecture when we grad¬ 
uated. Our records show that his professional work 
was in architecture and that he had his own prac¬ 
tice. . . . George D. Mock, Course IXB, general 
engineering, died In Sarasota. Fla. on April 28, 
1981. In his first few years as an engineer. George 
worked consecutively for several companies then 
settled down to a lifetime career with the Washing¬ 
ton (D.C.) Gas Light Co. He retired In 1972 as assis¬ 
tant to the president and director of corporate 
planning. Besides his wife, Laverne, he leaves a son 
and two grandchildren. . . . Edward J. Poitras 
died on May 13, 1981 at Vero Beach, Fla. Ed 
received both his degrees, S.B. and S.M.. In Course 
Vl-A, electrical engineering. He enjoyed a most 
successful and productive career as a development 
engineer. Inventor and executive—mostly with Fen- 
wal Incorp. (now a division of Walter KIdde & Co.). 
He Is credited with about 65 patents. His many oth¬ 
er activities Included civic Interests, hobbies, travel 
and sports—even late in life he was a tennis player 
to respect. Ed was a loyal member of the class and 
most generous in his support of the Institute. He 
leaves his wife, Dorothy (Pat), two sons, and six 
grandchildren. 

To the families of all these classmates we extend 
our heartfelt sympathy.—Walter J. Smith, Secre¬ 
tary, 37 Dix Street, Winchester, MA 01890 
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For a number of years now, Robert S. Pride and his 
wife, Marion, of N. Palm Beach. Ra., have spent 
Easter with your secretary and his wife, Hellen. 
alternately in each other's houses for a family din¬ 
ner. During the 1981 Rorlda Festival at Cypress 
Garden, which the Prides and Dinjians attended 
with a number of other 29ers, Bob reminded us that 
it was their turn to entertain us tor Easter. A few 
days before. Bob sent us a reminder with a foot¬ 
note: "Don't forget to wear a jacket and tie", which 
was a puzzle, as we’d always dressed informally in 
the past. Soon after we arrived at the Prides’ home, 
we were Informed that, unlike other years, this was 
going to be a special cetebratlon—Bob’s 74th 
birthday artd their 51st wedding anniversary. After 
cocktails. Bob drove us to the Breakers Hotel In 
Palm Beach, one of the most elegant places to dine 
and dance. The food and service were fit for a king, 
and the occasion was well observed. 


Richard E. Bolton of Montreal. Canada, writes. 
"Thank you for your kind message and birthday 
greetings. My wife and I have just returned from six 
weeks in the U.S., including a month on Sanibel 
Island, (Ft. Meyers, Fla.). It is a long drive, but a 
pleasant one. I still work a little—I am chairman of 
the Architectural Planning Commission. City of 
Westmount (population 25,000), probably the best- 
run small town in Canada. I have been retired from 
an active architectural practice, but I still do a little 
work on the side, mostly houses and restorations. 
My watercolor painting is not improving at a satis¬ 
factory rate, but I do have a collection of "Impres¬ 
sions" from North America, Britain, Southern Euro¬ 
pe. Japan, and New Zealand. My oldest grandson, 
Brian Angus of Toronto, has made an application to 
enter M.l.T. and Is presently visiting Boston for an 
Interview at M.l.T. and Harvard. My son Richard A. 
Bolton is a nuclear fusion man who was lent to 
Princeton for a while. My health is ridiculously good 
for a man of 74 years old. Best regards to all." . . . 
Anthony Standm of S. Rent, Conn., Is enjoying his 
retirement with his wife Lisl. they have two children 
and three grandchildren. Tony's hobbies are: at¬ 
tacking astrology and conserving energy. He has 
published a book. Forget Your Sun Sign, an outline 
of antiastrology. He was connected with Legacy 
Publishing Co. of Baton Rouge, La. ... A brief 
note comes from Adrian (Cub) Clark of Woodbury, 
Conn., as follows: "At present, I do a little consult¬ 
ing work for a small manufacturer's shop, still sing 
in the church choir, and do community chores. I still 
play the violin and do volunteer work at the Bethle¬ 
hem Elementary School, working with the ladies. I 
try to maintain a reasonable handicap at the Water- 
town Golf Club. I have finally come to the conclu¬ 
sion that the game should be played for fun and not 
be too critical and competitive." . . . Hunter Rausa 
of Sun City, Ariz., writes: "Thanks for your birthday 
greetings, which are always welcome. Doi arranged 
to have our three children and three of our grand¬ 
children here for my 75th birthday. In two weeks, I 
leave for another month of lectures and confer¬ 
ences in Peking. I'll send you a card. Our best to 
all.” Hunter did send me a post card from China 
with a few lines: "Just a note to prove that I actually 
made It. This morning I gave a two-hour lecture to 
70 engineers from all over the country. This place 
sure has changed since 1974." Hunter is a world- 
renowned expert in fluid mechanics, and his profes¬ 
sional services have carried him to every continent 
except Antarctica. He has had technical missions to 
Egypt. U.S.S.R., Romania, Thailand. Venezuela, Ja¬ 
pan, China, Taiwan, and Brazil. ... A note comes 
from Phil W. Sayles of Lakeville, Conn., which says. 
"Just a brief note to tell you what 1981 means to 
our family: On October 1,1 will have been retired for 
10 years after 44 years of service with General Elec¬ 
tric Co. On October 17, my wife and I will have been 
married for 50 years. I am feeling fine and our chil¬ 
dren and grandchildren are well, and they enrich 
our lives. Good luck to all.” 

Ruth Fahey, widow of Jim Fahey whose death 
was reported In the July Issue of the Review, would 
like to Inform Jim's many friends that in lieu of flow¬ 
ers, they can make contributions to the Alumni 
Fund in his memory to be used for scholarships. 
Those who wish to contribute may send their 
checks to: Dan Laing, president of Family Mutual 
Bank, Merrimack Street, Haverill, MA 11830. Such 
sums received will be kept in a 90-day savings 
account, and the proceeds will be presented by 
Ruth to the 55th Reunion gift. ... A note from 
Jonathan McCray of Heber Springs, Ark., states. "I 
am saddened greatly at the news of Jim Fahey’s 
death. Jim and I were roommates during our senior 
year at M.l.T., and we wrote our thesis together. So 
you can see that Jim was a good friend. Many 
thanks for letting me know so promptly. I appreci¬ 
ate this more than words can tell.” ... A somber 
note from Clayton F. Jarvis of Amesbury, Mass., 
states, "Open heart surgery at age 68, glaucoma, 
cataracts, loss of hearing and some arthritis have 
all taken their toll, leaving me with a bare existence. 
Before retirement. I was a construction engineer 
and have worked for most of the engineering firms 
in Boston such as Badger, Stone & Webster, Fay 
Spofford and Thorndike, Metcalf & Eddy, and 
Arthur D. Little Co. in Cambridge. My work has 


taken me to England, Laborador, Alaska, and most 
of the states in the U.S.A." Clayton spends winter 
months in Sarasota, Ra., and the rest of the time at 
495 Main Street, Amesbury. MA 01913; phone 
(617)388-6787.. . . A brief note from the widow of 
Charles T. Allen states that he passed away in Feb¬ 
ruary 1977. "I appreciated getting the greeting 
card, specially the lovely poem 'Salutation to Dav- 
In.’ " The Alumni Office also informs me that Harry 
A. Bloom of Waltham. Mass., passed away on 
March 8, 1980.— Karnig S. Dinjian, Secretary, P.O. 
Box 83. Arlington, MA 02174 
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As previously reported in the notes. Wet Wede- 
meyer, after retiring from his St. Louis architectural 
firm of Wedemeyer-Cernlck-Corrubia, Inc., joined 
the International Executive Service Corps, a volun¬ 
teer organization that provides U.S. consultants to 
foreign companies. In 1978-79, Wes spent six 
months in Bucaramanga. Columbia, working with a 
developer on a shopping mall. More recently he 
spent three months In Buenos Aires consulting with 
a firm of architect-engineers and urban planners to 
develop a satellite city for 250,000 people outside 
Buenos Aires. While working on this project, he was 
the guest of honor at a dinner meeting of the M.l.T. 
Club of Buenos Aires. Wes’s wife accompanies him 
on these consulting trips and Is "a very valuable 
member of the team.” When in the U.S., the Wede- 
meyers spend their winters in St. Louis and sum¬ 
mers in Colorado Springs.. . . Since retiring as the 
planning director of Santa Barbara County, Calif., 
in 1969, Dick Whitehead has kept busy on a variety 
of volunteer jobs relating to the history of Santa 
Barbara. Thus, he is a director, past president, and 
past secretary of the Santa Barbara Trust for His¬ 
toric Preservations, as well as a volunteer assistant 
to the director of the Santa Barbara Mission 
Archive-Library. Last year, he completed a master 
plan for the acquisition and development of the 
200-year-old Santa Barbara Royal Presidio and 
helped in supervising the reconstruction of three of 
its rooms. 

We have at hand notices concerning the deaths 
of five more of our classmates. Ellsworth Wyman, 
last November 5; Wilfred Eaton on December 9; 
Clyde Tirrell on February 10; Henry (Pal) Pattison 
on April 9; and George Lawson on April 22. 

Unfortunately I have very little information at 
hand about Ellsworth Wyman. He entered M.l.T. as 
a sophmore from Hamilton College and apparently 
lived all his life in or near Little Falls, N.Y. The notice 
of his death was supplied by his executor and step¬ 
son, David Bone. 

The news of Bill Eaton's death came via a note 
from Hank Halbarg (written from Little Rock, Ark.), 
who had apparently received the news from Bill's 
wife, Linda. Bill worked at one time for Morrison- 
Knudsen in the New York area, and at the time he 
retired in 1976 was a project control engineer with 
Raymond International in Houston. After Bill re¬ 
tired, the Eatons moved to Corpus Christ! for a 
while. Apparently, as of the date of his death, he 
was living In Tom's River. N.J. Bill was a colonel in 
the Army Reserve and was buried at Arlington with 
lull miNtary honors. 

Clyde Tirrell worked for more than 30 years as a 
design engineer and section manager at the Naval 
Electronics Laboratory Center In San Diego, spe¬ 
cializing In shipboard communications antennas 
and systems, primarily HF and UHF. He was active 
in local branches of I.E.E.E. and I.R.E. After his 
retirement from N.E.L.C.. the Tirrells continued to 
live in San Diego until his death. 

Pat Pattison had a long career in the advertising 
business, first with J. Walter Thompson and later 
with Benton & Bowles, from which he retired as 
chairman in 1969. After his retirement, he and Mary 
lived In Tucson. Ariz. About a year ago, Louise and I 
visited them and had an opportunity to see their 
lovely home, which is on a sizable plot of ground In 
the foothills of the Rincon Mountains northeast of 
Tucson. The house was exceptionally well-designed 
for retirement living with a roomful of amateur radio 
equipment, a well-equipped shop, a swimming 
pool, and a greenhouse in which Mary raised exotic 
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cacti. Pat had a very active retirement life, writing 
articles for OST and corresponding with other radio 
amateurs all over the world. Also, for a time he was 
a consultant to the director of research at the Uni¬ 
versity of Arizona. In the 19€0s. Pat made impor¬ 
tant contributions to the M.l.T. Alumni Center in 
New York, first as an organizer of the center and 
later as its chairman. The Pattisons have four sons, 
whose accomplishments were detailed in the Octo¬ 
ber 1979 notes, and, tO grandchildren. 

George Lawson worked for 38 years for G.T.E. 
Sylvania and Its predecessors in the Boston area. 
He retired at the beginning of 1971 as vice-presi¬ 
dent and general manager, and he and Gerrie 
moved to Stuart. Ra.. where they were living at the 
time of his death. They also had a summer home in 
Naples. Me. As many of you know. George and 
Gerrie were faithful "re-uners"; they attended all 
the reunions that I have attended and perhaps 
some others as well. George’s memberships while 
living in Stuart included the M.l.T. Club of Palm 
Beach County and the Heritage Country Club of 
Hobe Sound. In addition to Gerrie. George is sur¬ 
vived by two sons, a daughter, and four grand¬ 
children. A third son. John, was a Marine Corps 
officer and died in Viet Nam.— Gordon K. Lister, 
Secretary, 294B Heritage Village, Southbury, CT 
06488 
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OUR 50TH REUNION WAS A GRAND SUCCESSI 
Dave Buchanan, chairman of the Reunion Commit¬ 
tee, and the members of the committee certainly 
selected an outstanding spot for the reunion at the 
Harbor View Hotel in Edgartown. Approximately 
135 classmates and their wives, as well as a num¬ 
ber of widows attended the Martha’s Vineyard 
activities, and some 180 or so were at the Cam¬ 
bridge activities Including Technology Day. The 
nominating committee, consisting of Howard 
Richardson, our prexy, Ken Germeshausen and 
Gordon Brown, chairman, made the following nom¬ 
inations: Ken Germeshausen, honorary president: 
Howard Richardson, president emeritus; Dave Bu¬ 
chanan, president: Claude Machen, vice-president 
and treasurer; and Ed Worden, secretary; John 
Swanton, assistant secretary; Bon Steverman, as¬ 
sistant secretary. Other nominations were called 
lor and. there being no response, a motion was 
made and passed that the secretary cast a single 
ballot for the entire slate. The motion was carried 
unanimously. 

Space and time do not permit a listing of the 
Reunion activities and those present, but if anyorre 
wants this information. |ust drop a note to your 
secretary. During the class dinner a ham radiogram 
from Fred Elser was read congratulating the class 
on the 50th Reunion and mentioning that he was 
receiving his Ph.D. at the time of the Reunion. 
Classmates sent Fred their best wishes and con¬ 
gratulations on the Ph.D. at his age. 

After all these years, it was a real pleasure to see 
Charlie Wood, who has turned out to be quite a 
photographer. . . . Peggy and Bill Pitbladdo were 
on hand. Bill retired from Rochester Telephone 
Corp. in 1970 as vice-president of engineering con¬ 
struction and has done consulting work regarding 
telephone central office switching equipment for 
Graybar Electric and Nippon Electric In Tokyo. He 
and Peggy have taken a number of tours to Europe, 
Hong Kong, Canada, and all around the U.S. In 
addition. Bill was a volunteer at the 1980 Winter 
Olympics in Lake Placid. N.Y., handling telephone 
traffic in the Olympic Village. He was also a volun¬ 
teer at the 1980 U.S. Open at Oak Hill Country Club 
in Rochester handling telephone traffic. . . . 
“Gabe” Gristofalo retired from the Federal Avia¬ 
tion Agency in 1969. and now he and Rena spend 
seven months in Miami and five in New York every 
year. His first wife died in 1978; and he remarried in 
1980. They took a six-week tour to Europe, and 
Gabe is now enjoying fishing and travel. . . . Jack 
Allia retired as corrosion engineer from New En¬ 
gland Electric System and has since been active in 
the Retired Men’s Club of Greendale In Worcester, 
Mass. This organization has weekly meetings with 
an average attendarKe of 480, has two golf 


leagues, four bowling leagues, and conducts many 
trips for its members. Jack and Sophie are planning 
a short trip each year to different sections of our 
country. . . . Maury Ayers likes fishing, is a lay 
minister of the Episcopal Church, a member of 
Rotary in New Brunswick. N.J., and has traveled to 
Mexico, Costa Roca, Jamaica, Kenya, Uganda, and 
France. Maury has three boys. 42,38, and 24 years 
old. 

it is with sorrow that we announce the death of 
Robert W. Vote on February 12, 1981. During his 
working years he was director of research at Chico¬ 
pee Manufacturing Corp., director of development 
for Moore Co., chairman of the board of directors 
of Massachusetts Association of Conservation 
Commissions, and supervisor of Hampden Conser¬ 
vation District of Massachusetts. He leaves two 
sons and three grandchildren. Word has also been 
received of the death of Clifford C. Walker on 
March 25. 1981, ar>d Clifford M. Smith on Decem¬ 
ber 14, 1980. CXir sincere condolences to their fam¬ 
ilies. Hope to have more reunion news with the next 
class notes.— Edwin S. Worden, Secretary, P. O. 
Box 1241, Mount Dora, FL 32757; Ban W. Slever- 
man. Assistant Secretary, 3 Pawtucket Rd., Ply¬ 
mouth. MA 02360; John R. Swanton, Secretary, 27 
George St.. Newton. MA 02158 
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I have received a rather disconcerting letter from 
Juan Sarrallach. He writes from his hospital bed 
just before his heart operation—a bypass for a 
blocked artery. He hopes his doctor’s optimism will 
be justified. He, therefore, plans to attend our SOth 
with his wife. He thinks of his classmates often and 
looks forward to the fun and pleasure of being with 
them next year. He extends an open invitation to all 
(10 at a time) to visit him at his wonderful home with 
swimming p^ at Costa Brava. His address is; Pas- 
aje Maluquer 11 Entio, Barcelona 22, Spain. In 
behalf of the class. I wish you a speedy recovery. 

Our president. John Flatlay, tells me that Ed 
Nealand will be the chairman of our 50th Reunion 
Committee. In late May. when these notes were 
written, Ed said he was putting his committee 
together and planning a series of meetings to begin 
this June. Ed and his wife have moved to a condo in 
Sandwich. He spends about three months in Flori¬ 
da. He does some consulting work in Boston and is 
active In local civic affairs. 

Virginia Vassalotti sends me the sad news that 
Louis J. Vsssalolti died unexpectedly on April 30. 
1981, at the Falmouth Hospital. Louis had an active 
life in the construction field—highways, bridges, 
housing developments, etc. He served with the U.S. 
Army Corps of Engineers during the war years. He 
was discharged in 1946 as a lieutenant corporal. He 
retired to Cape Cod in 1969. His wife says they had 

II beautiful years there. Louis leaves also one 
daughter and four grandchildren. 

On May 111 took part in a telethon for the Alumni 
Fund. I had the opportunity to talk with several of 
our classmates and obtained enough news for two 
or three issues of class notes. I was particularly 
pleased that I stimulated Albert W. Dunning to 
write the following letter: ’’Dear Melvin, thanks for 
your phone call—I have sent in my moderate con¬ 
tribution to the Alumni Fund today. Concerning 
activities since leaving M.l.T., I graduated as an 
ensign from Pensacola and was assigned to Fighter 
Squadron VF-1 flying off Saratoga. I continued fty- 
ir>g for Monsanto for six years as their only pilot, 
but progressed in business to become vice-presi¬ 
dent and director for the company in Japan, Mitsu- 
bishi-Monsanto Chemical Co. I left to become vice- 
president of the Plastic Ckiating Corp. of Holyoke, 
Mass., then on my own formed Dunning Associ¬ 
ates, Waquoit, Mass. I desigrted and built my own 
equipment to apply high-voltage electrostatics to 
powder coating for electrical insulation of small 
industrial parts—mostly gyro motors for the missile 
and space programs. Other activity included direc¬ 
tor. vice-president and president of the National 
Microfilm Association, which later grew to become 
the National Micrographics Association. Our family 
includes: son Ward—married, two children; daugh¬ 
ter, Diane—married, two children; and Helen- 


married, two children. We moved here three years 
ago and love the Cape. We never got rich in money, 
but we are truly wealthy in family and friends." 

The Alumni Records sends me the news that we 
have lost two of our classmates: William C. Laun¬ 
der, Belmont. Mass., died on January 3, 1981, and 
Joseph Shilowitz, Jersey City, N.J. died on March 
1, 1979.1 wish to express our class sympathy to the 
families. When I receive some obituary information I 
will be glad to pass it on. All for now.— Melvin Caa- 
tleman. Secretary, 163 Beach Bluff Ave., Swamp- 
scott, MA 01907. 
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As usual we have few contributions, though one of 
them is enough to cover three or more classes. Bill 
Harper wrote us five hand-printed pages, again 
mostiy phiiosophical. One page gives me Bill’s 
financial statement, and it is very orderly, and he 
concludes with the statement of his intention of giv¬ 
ing a certain amount, arrived at by himself, mostly, 
but with the help of one capable Alumni Association 
fellow whose name is not familiar to me. in any 
event, Bill’s intention is to give as generously as 
possible. He also comments briefly on comparison 
of tuition costs. 1933 and 1981. Golly, we don’t 
seem to be using the same dollars. Somewhere 
along the line, our tuition went up $25 pet; semes¬ 
ter. and I had to talk Del Rhind into giving me a full 
month to find the $25. Now look at it, or maybe no. 
My fervent wish is that many of us who are not able 
to join the big givers write the Aiumni Fund office 
for advice on how to do our bit a iittle more easily. 
Those fellows have more tricks of finance for the 
little fellow than can be imagined. 

Harper also asks what In the world is a sustaining 
feliow. Over a period of a year or more, this subject 
has been covered many times. But, briefly, the 
Institute says that a sustaining feiiow is someone 
who has given M. I. T. $2000 a year, for a specified 
number of years, unrestricted. There are more of 
these than one might think, and the giver need not 
be an M. I. T. man or woman. 

Cal Mohr comes through with a rather good bit 
for use here. First, Cal, you wish to know what OHo 
Putnam did with your list of plant visits long ago. I 
do remember printing something iike this, but Otto 
is the fellow to talk to, or write. Oniy fault I find with 
Otto is that he is too dang good-iooking. Cai, my 
ietter to said Mrs. V. was returned to me because of 
iack of proper address. Cal says that he had a letter 
from Doug Stewart that he had been In and out of 
the hospital for over a year. 

Further, we have another bit worthwhile. Cal says 
that Dave Babcock had a daughter graduating 
from M. I. T. in June. He wrote Fred Murphy sug¬ 
gesting that the Class of 1933 make some little fuss 
over the new alumna. Incidentally, Dave has anoth¬ 
er daughter two years younger than the one just 
graduated. The notable part of this is Dave is our 
age. but we have granddaughters of college age, so 
there! Many, many thanks. Cal, for such a fine, 
newsy letter. I am writing the news for this Issue on 
May 22. Your further news will keep well until fall, 
maybe. 

We have a timely card from Fred Murphy and his 
Anne, visiting Bermuda, as they have for many 
years at this time of year. It seems unnatural, but, 
they are enjoying the general strike being enjoyed 
there right now.. . . Mai Mayer sends a card from 
Trondheim, Norway, where "we are taking the mail 
boat trip up the coast of Norway, after a wet week 
in England." They will be home in Maine after the 
black flies leave. Mai and his wife are. by far, our 
most travelled classmates. Thanks for the cards, 
Fred and Mai.. . . Two classmates have passed on 
this spring; Loren H. Naute, Jr,, 49 Daley Street. 
Bristol. Conn., and Roger E. Greenwood, 4745 91st 
St., E, Mercer Island, Wash. We have written to the 
two surviving widows. I have never asked before, 
but how nice and thoughtful it would be were a tew 
of us to write these widows, and quickly. 

That’s it for now fellas and gals. Thanks for 
absorbing parts of this tome, and please drop me a 
short line, every dang one of you.— Warren J. Han- 
derson. Secretary. Fort Rock Farm, Drawer H, 
Exeter. NH 03833 
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Let me begin with a few Alumni Fund notes, the first 
being from Joe Dauber, who writes, "I retired in 
1978 as president of Gaertner Scientific Co., a Chi¬ 
cago manufacturer of optical measuring instru¬ 
ments. At present I am a consultant to Theomone- 
tics Corp. of San Diego, which makes gradient layer 
colorimeters and heat flux transducers." 

In about two steps above shorthand, John Casey 
managed to cover a 47-year career (just so tar) on 
one of the fund sheetsi Just read the following: 
"The Panama Canal, 1934-41; Jackson and More¬ 
land, Boston, 1941-42; post engineer, Ledo, As- 
sans, India, 1943-45; lecturer, electrical engineer¬ 
ing departments. University of New Mexico and 
University of Kansas, 1945-46; professor of etectri- 
cal and computer engineering and co-director of 
power systems laboratory. University of Michigan, 
1946-72; professor emeritus and consulting engi¬ 
neer (large clientele), 1972 to date. Special work 
assignments with General Electric (three) and Com- 
monweaith Associates, Jackson, Mich., 1939, '52, 
'55. United States A.I.D. India Power Systems, 
1964." Obviously just a "Job hopper." John then 
goes on, ". . . married Grace Jortes In 1937 and 
have three children, six grandchildren. Registered 
professional engineer In Michigan Society of Pro¬ 
fessional Engineers (M.S.P.E.), 1965-66; national 
director of M.S.P.E., 1969-75. Author of several 
technical papers and one textbook. Received my 
master's of electrical engineering at M.l.T. In 1953. 
Principal home is in Ann Arbor, Mich., and my win¬ 
ter home is In Clearwater, Fla. Sixty-nine years old 
with no thoughts of retiring." 

It all adds up to quite a career and an electrical 
Interest in the engineering profession. For years I 
always felt almost embarrassed when I was around 
John. You'll remember that as freshmen we all had 
to take compulsory R.O.T.C. In anticipation of this, I 
had gone in the summer of 1930 to 30 days of 
C.M.T.C. By virtue of this vast experience, I ended 
up as first sergeant of orte of the companies. John, 
with four years of R.O.T.C. at Boston Latin was a 
platoon sergeant In the same companyl This must 
have irked his soul, but he never let it show. So I 
particularly enjoy reading of his successful ca¬ 
reer—especially when he's still around to write 
about It himself. 

I received a brief release that Harold E. Thayer 
has resigned as chief executive officer of the Mal- 
llnckrodt Corp., in St. Louis. Harold will continue as 
chairman of the board. 

Sorry to say, word came of the passing of one 
more of our classmates. On November 4, 1980, 
James Wadhams died in what was apparently his 
current home in Franklin, N.C. The information 
comes from his brother, to whom we express the 
sympathy of all our class. 

A final item concerns one of our members who 
has gotten into somewhat unusual work. I received 
a note from Lester Tamopol, who, after receiving 
his B.S. in Course VIII with our class, stayed at 
M.l.T. for an M.S. and then went on to Harvard 
where he was awarded a Sc.D. in 1938. He retired 
three years ago from the City College of San Frart- 
cisco, where he taught engineering, mathematics, 
and psychology for 31 years, to have more time for 
research and publications, of which he has about 
70. Dr. Tarnopol has apparently speclallied In the 
field of learning difficulties. This year he has pub¬ 
lished three books, one in English, one in German, 
and one In Spanish (or possibly, Portuguese). The 
one in English Is entitled Comparative fleadtng artd 
Learning Difficulties. At the time he wrote, he was 
about to leave for a couple of months abroad and 
will attend, as one of 40 invited speakers, an inter¬ 
national seminar on children with special learning 
problems at the University of Southampton, En¬ 
gland. Since Dr. Tarnopol mentioned he would be 
glad to hear from classmates, his address is: 769 
Edgewood Rd., San Mateo, CA 94402.—Robert M. 
Franklin, Secretary, 620 Satucket Rd. (P.O. Box 
1147), Brewster, MA 02631); George G. Bull, Assis¬ 
tant Secretary, 4601 N. Park Ave., Apt. 711, Chevy 
Chase. MD 
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Miller A. Wachs sent a note through the Alumni 
Fund Office: "Engineering consultant on PiaseckI 
Aircraft's Helistat, a hybrid heavy-lift aircraft con¬ 
sisting of a blimp plus four helicopters." . . . Goffe 
Benson just returned from a trip to China, to his 
home in Pound Ridge, N.Y. 

The 21st year for our class golf tournament was 
underway when these notes were prepared in late 
May, with 28 hopefuls. Dick Shaw was the defend¬ 
ing champion. We welcome Hank Ogorzaly and 
Chet Bond to the tournament this year. Several of 
the golfers have returned north from Rorida win¬ 
ters Including: Loo Beckwith, Bob Flood, Al Mac- 
Adam, Al Johnson, Chet Bond and Sid Grazi (from 
LaCosta, Calif., to Denver). 

Bill Crosa reports he has become interested in 
ham radio and spent a month in the Barbadoes 
operating from there on BP6NW. His son Peter was 
there part time operating in the International DXCC 
Contest. . . . John Taplin, chairman of the SOth 
Reunion Gift Committee, had his first meeting May 
29 with the following members in attendance: Bis¬ 
sau Alderman, Randy Antonsan, Leo Beckwith, 
Ban Blocker, Nix Dangal, Allan Mowatt, Frank 
Seilaw and Dave Terwilliger, alortg with Alumni 
Fund staffers. You will be hearing more about this 
committee in these notes as well as from commit¬ 
tee members themselves during the next four 
years. . . . Sarah and Phoenix Dangal, Polly and 
Was Loomis, Jane and Pole Grant, and Marlon and 
Lester Lappin were the '35ers who attended the 
Annual Spring Picnic of the M.l.T. Club of South¬ 
west Florida on March 29. They very obviously 
enjoyed themselves. 

I am sorry to report the death of Ernest E. Van 
Ham on February 14 in Lyndeboro, N.H. Ernie had 
lived there for the past 24 years. 20 of them while he 
worked for Sanders Associates In Nashua. ... I 
am also sorry to report the death of Helen Sullivan 
(Mrs. Eugene) on February 22 in Arlington, Mass. 
She received her master's degree with our class. 

I hope you are enjoying a fine summer.—Allan Q. 
Mowatt, Secretary, 61 Beaumont Ave., Newtonville. 
MA 02160 
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Post Reunion Update. Fifty classmates attended 
our 45th Reunion. They were Rilla and Walt Mac- 
Adam, Astrid and Stan Johnson, Dorothy and Ed 
Halfmann, Martha and Bill Fingerts, Betsy and 
Harry Easley, Betty and Art Sarvis, Vivienne and 
Eli Grosaman, Virginia and Dick Denton, Mary and 
Bill Mullen, Ruth and Hank Lippitt, Jean and Pete 
Welnort, Marian and Pat Patterson, Jan and Bob 
GHIetta, Lao Kramsr, Barbara and El Koontz, 
Frank Parkar, Gloria and Andy Brissa, Jeanrte and 
John Myors, Virginia and Augia Mackro, Pauline 
and Kan Arnold, Janet and Russ Miller, Avis and 
ArM Thomas, Bernadette and Roman Ortynsky, 
Virginia and Dick Fox, Natalie and Henry Runkel, 
Peg and Flatch Thornton, Louise and Clancy Hor¬ 
ton, Rose and Ed Daaholsky, Margaret and 
Charles Price, Alba and John Viola, Dottle and 
Tony HittI, Phoebe and Frank Phillips, Lillian and 
Larry Peterson, Mary and Fred Assmann, Edith 
and Mika Tramaglio, Dick DeWoHe, Margaret and 
Dorian Shalnin, Rosalie and John Chappar, Betty 
and Elliolt Robinson, Peg and Laddy Raday, Harri¬ 
et and Dana Devereux, Brent Lowe, Catherine and 
Gerald McMahon, Anne and James Baker, Doro¬ 
thy and Henry Johnaon, Slim BackwHh, Helene 
and Oliver Angevine, Roberta and Tom Matthews, 
Fred House and your secretary. The Mackros tour¬ 
ed China with the "M.l.T. Visit China” Group, and 
Laddy Reday was recently camping and hiking 
(again) in the Australian Outback. 

Ten others put in appeararx»s either on campus 
and/or at the Wychmere Harbor Club. They were: 
Kitty and Herb Borden, Robert Caldwell, Rorence 
and Ben Cooperstein, Mildred and Martin Gilman, 
Dick Halloran, Chuck Kennedy, Henry McGrath, 
the Hamitton Migels, Mac Nyhan, and Milner Wat- 
laca. Banuud Birdsall and Herb Metten were on 
the list at the registration desk in Kresge but no or>e 


to whom I spoke had seen either of them. 

At the class meeting the following were elected: 
president. Tony HittI; vice-president, Fletcher 
Thornton; secretary. Alice Kimball, and treasurer, 
Eli Grosaman. Your secretary has been prevailed 
upon to serve as 50th Reunion Chair, with promises 
of substantial assistance from everyone! 

Mini-reunion Anrtouncement. There will be a 
mini-reunion on Saturday, October 24, in West 
Hartland. My responsibility consists of opening the 
door and getting out the coffee pot. If you are inter¬ 
ested in attending this function, contact Virginia 
and Augio Mackro at 139 Pepper St., Monroe, CT 
06468, (203)268-0116. 

I regret to report the deaths of three classmates: 
James W. Vsndarpool, on November 20, 1980, of 
4706 Massingale Rd., Tucson, A2 85704. He for¬ 
merly lived In Lewiston. Maine. John J. Hanagan, 
died April 19. 1978. His widow, Meta lives at 1844 
Restful Drive, Bradenton. FL 33507. John R. Muma 
died on February 17, 1981 following an automobile 
accident. He was the owner of the Punch Bowl 
Nursery in Northport, Long Island. He is survived by 
his wife. Edith, a daughter and a sister. His address 
was 6 Callahan Road, Northport, NY 11768. I am 
sorry to have to end on such a sad note.—Alice H. 
Kimball, Secretary, P.O. Box 31, West Hartland, 
CT 06091 
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Robert C. Glancy wrote In December as follows: 
"Following a two-week visit to England and Scot¬ 
land, I retired from AT&T Long Lines in July 1980 
after 43 years. Carrie and I enjoyed the summer at 
our New Hampshire cottage, had two weeks at St. 
Petersburg, Ra., over Thanksgiving, and are now 
enjoying the holidays with our oldest daughter, Car¬ 
ol, who Is a major in the Air Force at Scott AFB. 
Following this, we returned to White Plains, N.Y., 
and must settle down and really be retired.” . . . 
Paul W. Allan of 1175 Glen Oaks Blvd., Pasadena. 
Calif., retired as a mining consultant on March 1, 
1980. He is a member of the California Annandale 
Golf Club and the N.Y. Mining Club. His wife's main 
interest is the Gamble House Museum of Pasa¬ 
dena. His son Laurence. 36, is married, and his son 
Clifton. 29. is not. Paul's interests and hobbies are 
skiing (both cross-country and downhill), rock 
climbing, trekking (Nepal. China), and tennis. 

It is with regret that I report the passing of two of 
our classmates: Joseph Puffer, 9 Ravine Rd., Win¬ 
chester. Mass., died November 27, 1980, and Flora 
Crockett Stephenson died February 10, 1979. Her 
husband. Gordon Stephenson, wrote, "My wife 
earned a Bachelor of Architecture In city planning 
and was probably the first woman with the M.C.P. 
She completed her thesis in the first week of the 
war. My wife was Rora Bartlett Crockett. Her moth¬ 
er's end father's families were in Maine before the 
Revolution. She was born in Westwood, N.J., and 
for six years as an M.l.T. student she lived in Bos¬ 
ton. She worked with me in England. 1938-53; Aus¬ 
tralia, 1953-1955; Canada 1955-60; and Australia, 
1960 until her death on February 10. 1979. My wife 
was joint author of two books and worked with me 
on a series of published studies and reports."— 
Lester M. Klaahman, Assistant Secretary, 198 Ma¬ 
ple St., Malden, MA 02148; Robert H. Thorson, 
Secretary, 506 Riverside Ave., Medford, MA. 
02155 
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In my May/June notes, I mentioned very modestly 
that Chatham. Mass., has become the retirement 
haven for 1938, boasting three of us. Ed Hadloy, 
who was the editor of what he calls the "definitive 
work on the Illustrious class of 1938,” has pro¬ 
tested, since his 1978 masterwork showed 26 cities 
with three or nKX’e 38ers. Like most mechanical 
engineers. Ed showed an abysmal lack of imagina¬ 
tion. since his statistics were before retirement. The 
challenge is extended: Does your town boast more 
than three retired 1938ers7 

Despite the date, this is written before our class 
dinner at Endicot House on Jurte 5. However, coiv 
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In ten minutes at the Technology Day 
luncheon on June 5, four alumni listed gifts 
of over $5.1 million for M.l. T. Reporting for 
their classes were Kenneth J. 
Germeshausen, '31 (top}, $3.137 million; 
Frank S. Wyle, '41 (far right), $1,362 million; 
Roger S. Borovoy, '56 (above), $600,500; 
and Mitchell Brook, '81 (right), $2,230. Paul 
£ Gray, '54, beaming, said he could think 
of "no better capstone" to his first year as 
president of M.l. T. than this new evidertce 
of “the spirit of generosity which has 
marked aiumni giving to the Institute over 
the years." (Photos: Caivin Campbell) 
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On hand for their 30th Reunion celebration 
in June, members of the Gray Beavers 
Athletic Club and Sporting Society, Inc. 
(above) work out on the Charles River. From 
left: Sara Henderson, '83 (coxswain), Allen 
B. Fonda, Forest C. Monkman, Paul G. 
Smith, Roger L. Schonewald, George W. 
Merrow, George C. Underwood, William P. 
Reynolds, and Arthur H. (Spider) Schein. 
(Photo: Ken Cerino, M.l.T. sports 
Information director) 

Members of the Class of '31 (left) pose 
for a class picture beside Stratton Student 
Center. "Our 50th Reunion was a grand 
success," says Ed Worden, class secretary. 

Above: Head table at the Class of '21 
M.l.T. Museum dinner. 
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versations with Dav* Wadlaigh and Ed Tnia con¬ 
firm a setl-out, and, fie on you who didn’t come. 
Next year, maybe? 

Walt Johnson wrote to say that he has retired 
and is spending 180 days in Shrewsbury, escaping 
from Taxachusetts In the winter to Fort Myers. Walt 
recently recovered from an aorta bypass. ... At 
least one member of the class does not plan to 
retire. I received a press release on the 25th anni¬ 
versary celebration of Richard Muthar and Associ¬ 
ates, Inc. Oick, 25 years Is not a milestone. Remem¬ 
ber our 25th reunion? 

One of the problems of being a class secretary is 
inadequate communications, an area that each of 
you can improve by dropping me a note, the fore¬ 
going by way of explanation for late reporting on 
the death of John Phinnay from a massive coro¬ 
nary on December 16, 1979, and Francis Ford on 
November 4. 1980, cause unknown.— Armand l_ 
Brunaau, Jr., Secretary, 663 RIverview Drive, Cha¬ 
tham. MA 02633 
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John Hartihy headed the department of industrial 
engineering and retired after a lifetime career with 
Inland Steel Co. of Chicago. John served as presi¬ 
dent of the Chicago chapter of the American Insti¬ 
tute of Industrial Engineers, and he is a decorated 
veteran of the U.S. Army Air Corps, where he 
served during World War II. 

Jim Barton relays news from Seattle that the 
John Alexandart are about to return to Seattle 
from their South Sea sailing adventures. John can 
reminisce in his retirement about his career, which 
Included playing the tuba, singing in barbershop 
quartets, pioneering for Boeing In jet aircraft, and 
sailing the Pacific for several years in his 38-foot¬ 
er.— Hal Sayfcota, Secretary, 1421 Calls Altura, La 
Jolla, CA 92037 
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Dick Gibson is having a very enjoyable and busy 
“retirement.” He Is still serving on the Air Force 
Scientific Advisory Board and enjoying the lack of 
daily deadlines which he describes as "a great 
boon to the quality of lifel" The Gibsons are heating 
their farm with wood and very little oil, and found 
their first Maine winter to be surprisingly tolerable 
and neatly balanced by the superb summer sailing. 

. . . Don Stein, director of ship concepts/devel¬ 
opment division of the Military Sea Lift Command is 
working on our rapid deployment force and taking 
time out to enjoy his new role as grandpa to his 
son's son. . . . Received a very fancy brochure 
from the Committee for Corporate Support of Pri¬ 
vate Universities. Ed Vetter is on its gold-plated list 
of members, still active in good causes. 

Hugh Schwartz, our Southern regional vice- 
president, has been appointed chairman of the 
M.l.T. Alumni Association’s Awards Committee. 
You all will be hearing from Hugh and from our 
other regional vice-presidents about the "across- 
the-board" solicitation for our 40th Reunion gift. As 
you all know, a lot of dollars are already in and 
pledged due to the effective and hard work of Floyd 
Lyon and his committee. But we want to see maxi¬ 
mum individual participation, and this is the part of 
the class gift program planned through the regional 
vice-presidents. 

Bob Howard and Carl Zaiss, our reunion co- 
chairmen, are making their plans and you will be 
hearing from them soon. 

News is getting kind of scarce (this is being dic¬ 
tated in May). We are out of the ’’backlog" so let’s 
hear from you-all. Very best wishes for a happy, 
healthy and enjoyable summer.— Kan Roaott, Sec¬ 
retary, 191 Albermarle Road. White Plains. NY 
10605 
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Congratulations to Barnia Brindis on the arrival of 
his second grandson. The proud father is Or. Ralph 
Brindis, ’71, of San Francisco. I would hate to have 


Bemle’s commuting bill from North Brunswick. 
N.J. 

One of those intimidating announcements (FOR 
IMMEDIATE RELEASE!) from a New York public 
relations ftrm tells us that Warran Fuchs, Course X, 
has joined the Heyward-Roblnson Co., Inc., as 
manager of synfuels in the commercial develop¬ 
ment department. Heyward-Robinson is a large, 
international design-construction firm serving the 
process industries. Warren has more than 30 years 
of experience in the chemical process business. 
arKl the photo supplied with the press release 
stares out with an appropriately stem expression, 
softened by a slight twinkle. Sorry. Warren, but the 
word "imniediate" Is unknown in the Review publi¬ 
cation schedule. 

Hearty greetings to all you classmates. Please 
send in some news, or I shall be reduced to filling 
this space with stories about myself. Heaven for- 
bidl— Bob Rorschach, Secretary, 2544 S. Norfolk, 
Tulsa, OK 74114 
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As these class notes are being written, the official 
start of summer Is still a few weeks away. As you 
read these notes, the start of the school year is a 
few weeks away. For many of us. Labor Day heralds 
the end of summer with its light-hearted ways and a 
return to a more serious way of life and getting 
involved again in many activities 

I hope that now that we are starting a "new" year, 
you will find the time to send news of yours^ to 
your class secretary. The last packet from M.l.T. 
was void of news. 

Rfty years ago. at a time when most of us were in 
grade school, coeds who had transferred to M.l.T. 
from women’s colleges such as Smith, Wellesley, 
and Radcliffe said in interviews that they found 
M.l.T. work no more difficult than that at their form¬ 
er colleges. They did not mind the long class hours. 
They did feel that classes often attempted to cover 
too much material In too little time. They also said 
that students acquire techniques for solving prob¬ 
lems. but no real grasp of the subject. (How fortu¬ 
nate for us that things had Improved by the time we 
arrived at M.l.T. At least we learned how to 
approach problems and how to solve them.) 

I’m waiting to hear from you— Melissa Teixaira, 
Secretary, 92 Webster Park, West Newton, MA 
02165 
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There is not much to report this month. Mary and I 
leave for the 35th Reunion tomorrow and we hope 
to obtain lots of material for future Issues of the 
Class Notes. Marshall Tulin wrote a letter to Jim 
GoMstain on March 26, 1981, which I am pleased 
to share with you. Marshall was hoping at that time 
he could attend the reunion, but he had a conflict 
with the dates, which he hoped he could resolve so 
he could attend. Marshall Is still absorbed with the 
hydronautics business in his position at Hydronau- 
tics, Inc., of Laurel Md. Immediately after writing 
the letter, Marshall was off to China and Japan on a 
lecture tour that would be completed on May 18. 
Marshall goes to Tech periodically to lecture and 
was elected to the N.A.E. in 1979... .Jim Goldstein 
received a nice letter from Bob Goodataln, which I 
am pleased to share. Bob is with Boeing on the 
West Coast, working on guidance navigation and 
control systems for aerospace vehicles. Bob occa¬ 
sionally has been back to the Draper Labs. Bob has 
also enjoyed other interesting travels. His wife, 
after raising three boys, has a business of running 
duplicate bridge games and because of this has 
been hired as a bridge lecturer on the Love Boatfor 
a few weeks a year. She takes him to Alaska, Mexi¬ 
co. and the Caribbean, if he carries her bridge sup¬ 
plies. .. William A. Hanpelar is a manufacturers’ 
representative in St.Louis. .. .Ned A. Spencer is 
with the Mitre Corp. In McLean, Vir. 

Hillman Dickinson has reported the tragic death 
of Walter R. Milliken while on active duty with the 
Air Force last year. Mr. Milliken was crushed by a 
tree felled by lightning while trying to get others to 


safety. 

Until next time.— Russell K. Doslal, Secretary, 
18837 Palm Circle, Cleveland, OH 44126 
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Francis M. Bator is professor of political economy 
at Harvard. In a long, special essay in the British 
weekly The Economist, he claims wages are a major 
factor in maintaining high Inflation. Unless the Rea¬ 
gan administration Institutes some form of wage 
control, Frarrds warns that the inflation rate Is likely 
to be as high as 15 percent by the end of 1984. 
Other forms of inflation control—increased pro¬ 
ductivity boosting Investment, supply-side eco¬ 
nomic steps, and tax reductions without spending 
cuts—are too slow and too vulnerable to economic 
jolts like an OPEC Increase. He recommends "Im- 
posirtg a surtax on the profits of employers who 
give raises that exceed a specified national rrarm. 
There is no tolerable alternative." . . . William 
Slain is spending a year in Ireland setting up a new 
plant. . . . Leonard Newton was sent to Peking In 
1945 as one of 10 Air Force officers assigned to 
oversee the transfer of power from the Japanese to 
the Americans. This summer Len retraces this jour¬ 
ney. He and Ruby will lead a group of our alumni to 
Peking, Shanghai, Sian, Kweilin, Kwangchow, and 
Hong Kong. "Our trip is remarkable because we 
will be greeted and shown around by Chinese who 
graduated from M.l.T before the war." Len and 
Ruby will celebrate th^r silver wedding anniversary 
while in Hawaii. Len Is a consultant in communica¬ 
tions and energy, following 25 years with Opinion 
Research Corp. artd response analysis. 

While attending my first meeting of the M.l.T. 
Chib of St. Louis, I was pleasantly surprised to meet 
two classmates, WilNam E. Dennis and George 
Jacobson. These two ’49ers have followed similar 
paths through their careers. Both graduated from 
the Coast Guard Academy. Bill Dennis came to 
M.l.T. during the war, George went to sea. They 
both met again when George entered M.l.T. after 
the war ended. George graduated in January 1949, 
and Bill got his advanced degree In June. Bill 
stayed in the Coast Guard, retired from his St. 
Louis post, and now works for St. Louis Ship, a 
division of Pott Industries. After graduation, 
George came to St. Louis, and is now president of 
Universal Carriers, Inc. 

It’s been nice to talk with you again. Please keep 
your news coming to me so I can share It with our 
friends.- Paul E. Weamer, Secretary. Cambridge 
Engineering. Box 1010, Chesterfield, MO 63017 
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On April 4, 1981, Edward L. Friedman was 
installed as commander of the New Britain Power 
Squadron. N.B.P.S. Is a unit of U.S. Power Squad¬ 
rons, an organbmtion of boatmen Involved with 
educational, fraternal and civic service. 

We received a couple of replies for Ed Kruse, 
who was inquiring as to whether any class members 
have governmental elective offices or appoint¬ 
ments. Chester E. Clef! sends greetings to Ed, 
whom he remembers as orte of the most jovial of 
the "Laughing Boys" of Baker House, a group to 
which he is honored to have belonged. Chet and his 
wife are members of the Brockton (Mass.) Republi¬ 
can city committee and were delegates to the state 
Republican convention in 1978. Chet is also a con¬ 
gressional science counselor for the American 
Chemical Society to his congressional representa¬ 
tive. He has never run for, or been elected to, any 
public office. Chet also says, for the record, a devi¬ 
ous career has led him to become a free-lance 
technical translator, which he finds to be a most 
satisfying and challenging field, and he would be 
interested in knowing if any of his classmates are 
doing anything similar. 

We also heard from Norman B. Champ, Jr,, who 
was a Democratic delegate for Carter in 1976 and 
attended both the 1972 ar)d 1980 Democratic con¬ 
ventions as V.I.P. ("fat cat”). He ran for state repre¬ 
sentative in 1972 and lost, but was elected Demo¬ 
cratic committeeman In a dose race In 1976 and 
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was reelected In 1980 (no opposition). He also is 
Democratic chairman, Second Congressional Dis¬ 
trict of Missouri. He served on Committee for Pres¬ 
ervation of White House from 1977-1981 and is in 
the middle of a six-year, Senate-approved term as 
a member of National Council on the Arts, which is 
the policy board for national endowments. Norman 
says this has realty been fun and would hope that 
more of our classmates are also involved. 

Dr. Jordan Loftus, staff engineer in the engineer¬ 
ing department of Texaco, Inc., Houston, Tex., was 
recently elected chairman of the American Rame 
Research Committee. The committee currently 
consists of 41 industrial organizations in the fields 
of petroleum, petrochemicals, steel, glass, power, 
aluminum, and related Industries. Individual acade¬ 
micians from M.I.T., Ohio State, Purdue, University 
of Arizona and Queens University of Ontario, all 
major centers of combustion studies in North 
America, serve as associate members. This is one 
of the nine national committees of the International 
Flame Research Foundation, headquartered in Ij- 
muiden in The Netherlands where its research sta¬ 
tion is located. The American Flame Research 
Committee was founded In 1955 by M.l.T. profes¬ 
sor Hoyt C. Hottel, who served as chairman during 
its formative years. Or. Loftus is the third chairman 
of the committee. After working In Industry as pilot 
plant manager and then chief process ertgineer at 
the shale oil division of Petroleo Brasileiro (Petro- 
bras), Sao Paulo State, Brazil, from 1954 to 1958, 
he returned to the U.S. He received a doctor of 
science degree in chemical engineering from M.l.T. 
In 1963 and joined Texaco that same year. The Lof- 
tus's have three children. 

Daniel Q. Fawcett addressed the University of 
Illinois A.I.A.A. on electronic warfare in March. He 
was nominated secretary of Old Crows’ Mission 
Roost in Orange County. Dan and his wife, Nancy, 
have a daughter, Sara, who graduated from Kath¬ 
arine Gibbs In Boston in June. They visited their 
son. Dean, In Armor, Germany, in October. 

In February, an exhibit and gallery talk on antique 
maps was the highlight of the open house of the 
Greater Boston Chapter of the National Association 
for Armenian Studies and Research at the 
N.A.A.S.R. headquarters and center in Cambridge, 
Mass. The exhibit consisted of maps from the col¬ 
lection of Armen John Essarian, of Cohasset, a 
collector of antique maps with particular reference 
to Armenia. He became involved in this fascinating 
and meaningful hobby as an outgrowth of his Inter¬ 
est In geography. Armen Is now director of the Itek 
Corporation of Lexington. 

In updating our records we were saddened to 
learn of the death of Hans F. Eckardt, who passed 
away on December 10, 1980.—John T. McKenna, 
Jr. Secretary, 1 Emerson Place, Boston, MA 
02114 
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Professor Dana W. Mayo, has been appointed 
chairman of the chemistry department for the next 
three academic years at Bowdoin College, Brun¬ 
swick, Me. Dana also holds the Bowdoin chair of 
Charles Weston Pickard Professor of Chemistry 
and has been a member of the faculty of Bowdoin 
since 1962. . . . Milton S. Dietz, formerly vice- 
president. engineering, at Polaroid Corp., has been 
named to the new post of senior vice-president, 
engineering. . . . John 8. Rydz has been named 
director of productivity for Emhart Corp. in Far¬ 
mington, Conn. John was formerly vice-president 
of the sewing products group, the Singer Co., and 
director of its corporate office of innovation. He 
was responsible for the total technical redesign of 
the electronic sewing machine, which was said by 
Singer to be the most fundamental change in more 
than 100 years of sewing machine history. Prior to 
his experletKe at Singer. John had been vice-presi¬ 
dent at Diebold, where he was instrumental In the 
development of electronic banking systems and 
computerized security and protection equipment. 
In his new position, John will be responsible for 
creating and implementing technological develop¬ 
ments designed to produce major manufacturing 
productivity gains. Emphasis will be on microelec¬ 


tronics. 

Alwyn C. Scott, a professor of electrical and 
computer engineering at the University of Wiscon¬ 
sin. has been appointed chairman of the Center for 
Nonlinear Studies at the Los Alamos National Lab¬ 
oratory. The announcement was made April 3 by 
Laboratory Director Donald M. Karr. Dr. Scott's 
research interests lie in the theory of nonlinear 
wave propagation and its applications. Much of his 
work has been theoretical, with the goal of bringing 
theory and experiment closer together in applied 
science. On the experimental side, he has devoted 
most of the past year to experimental alectrophysi- 
ology. He is currently researching the propagation 
of biological ertergy along alpha-helix proteins by 
solitons. Or. Scott also holds a National Science 
Foundation grant through 1981 for non-linear wave 
studies. He has lectured extensively in Italy, Aus¬ 
tria. Canada, Denmark, and the Soviet Union, and 
has been guest or visiting professor at the Universi¬ 
ty of Bern (Switzerland), Tohoku University (Japan), 
and the Technical University of Denmark. 

William Quigley died suddenly of a heart attack 
early in March. Dr. Quigley, who obtained a bache¬ 
lor’s degree in physics from M.l.T., served two 
years in the army and then entered Boston Univer¬ 
sity Medical School, from which he graduated in 
1962. He practiced in Worcester, Auburn and Whit- 
Insville, Mass., and studied at Rhode Island Hospi¬ 
tal in Providence before moving to Cambridge, 
Ohio, in 1974. Dr. Quigley was a radiologist who 
was active in the field of nuclear medicine, with 
particular emphasis in nuclear cardiology. Most 
recently, he practiced at Guernsey Memorial Hospi¬ 
tal In Cambridge, Ohio. He leaves his wife, Imelda; a 
son, Brian, and a daughter, Janice, of Cambridge, 
Ohio. ... On May 8, 1980, Joseph F. Kolrich, Jr. 
passed away in Cincinnati, Ohio. Joe obtained a 
bachelor’s degree in electrical engineering from 
M.l.T. and was a production consultant with E. 
Kahns Sons Co. in Cincinnati.—Arthur S. Tumor, 
Secretary. 175 Lowell Street, Carlisle, MA 01741; 
Richard F. Lacey, Assistant Secretary, 2340 Cow- 
per Street, Palo Alto, CA 94301 
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The Boston area, as well as well as the rest of New 
England, is now in the midst of a siege by gypsy 
moths. Their larvae start out as tiny, almost invisi¬ 
ble (especially at our age) black caterpillars about 
one-quarter inch long. They arrive almost magical¬ 
ly, borne by winds, to nestle on the newly formed 
leaves of trees. Numerous tiny holes in the leaves 
are the first indication that the little beasties are 
around. Within two to three weeks, many of the 
leaves will entirely disappear—replaced by large, 
thick, juicy caterpillars looking for a safe place to 
spin a cocoon, from which they will later emerge as 
brown moths. The Bay State has recently adopted 
a new advertising slogan, and from all indications it 
appears that this year the gypsy moths are "Making 
It in Massachusetts." 

On the brighter side. I am pleased to advise that 
Francis W. Aheam has been named executive vice- 
president of Manganaro Brothers. Inc., of Malden. 
Mass. .. .Also, John E. Preschlack, president and 
chief executive officer of the (general Binding Corp., 
has been elected a director of the Maytag Co. He is 
also a director of House of Vision, Little Rapids 
Corp., and Hycor Corp. Congratulations and best 
wishes to the two of them! 

Finally, I am sorry to report the death of Emanuel 
S. Pazar who died on August 24, 1979. Our condo¬ 
lences go to his widow, who lives at 37 Tanager St., 
Arlington, MA 02174.—William Combs, 120 West 
Newton St., Boston. MA 02118; John Kiley, 7 Ken¬ 
sington Rd., Woburn, MA 01801; Louis Mahoney, 
52 Symor Drive, Convent Station, NJ 07961; Dom¬ 
inick A. Sama, 28 Chestnut Hill Rd., Groton, MA 
01450 
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We go to press just before the Great Comeback 
weekend; so watch this space next issue for a full 
reporti Early registrations suggest a spectacular 


event. 

A few news items include notice of Stan Wray’s 
photo in an Aerospace Corp. recruiting ad, men¬ 
tioning that he’s an engineering specialist In the 
project management applications office In El Se- 
gundo, Calif. ... Dr. Ward Hahrorson Is working 
on what sounds like a Star Wars simulation of 
spacecraft operations at the Spire Corp. In Bed¬ 
ford, Mass.. . . Bill Lailch organized a conference 
on "Srategies for Office Systems" for the Interna¬ 
tional Data Corp.’s spring executive conference last 
February at Boca Raton. . . . Vic Bauer is execu¬ 
tive vices>resident of Hoechst-Roussel Pharmaceu¬ 
ticals in Somerville, N.J. Vic did his Ph.D. in chemis¬ 
try at Harvard and was with Lederle Labs until 
1971. He and Sonja have a son at Rice, and an 
older daughter.. . . George Brown has started his 
own Brown Engineering firm in Downers Grove, III., 
after 20 years with Turner Construction. He reports 
the expected problems of a small business start up, 
but feels a big relief from the travels involved in the 
big project construction business. 

Ed Konik has been with Dynamics Research in 
Burlington, Mass., sirKe 1968, and with Sperry 
before that. He’s involved with engineering consult¬ 
ing and has two daughters in high school. . . . 
John Cronin is now 14 years with Pfizer in New 
York City, currently as assistant to the president, 
involved with their agricultural genetics business. 
He and Lois have settled in John’s hometown, 
Scarsdale, and have three children. . . . Richard 
Kelly has been elected a vice-president of Stone & 
Webster Engineering In Boston.. . . Fred Bislek, a 
founder and vice-president of National Semicon¬ 
ductor, has left to found Dorado Micro Systems of 
Cupertino, Calif.—in which he is reported to have a 
substantial financial interest.. . . Paler Dulchinos 
is very active in the town affairs of Chelmsford, and 
is operations manager of the tactical software 
development facility of the Patriot Weapons Con¬ 
trol Project fot Harris Computers. He and Thalia 
have two sons. 

More next month, and with fresh pictures.-Co¬ 
secretaries: Warren G. Briggs, 33 Bancroft Rd., 
Wellesly Hills. MA 02181 and Bruce Bredehofi. 
7100 Lanham Ln., Edina, MN 55435 
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It Is said: "Absence makes the heart grow fonder." 
Our version reads: "Absence makes deadlines eas¬ 
ier to miss!" Here we go with all the news that’s fit 
to print . . . and some that ain’t. Data General 
Corp., of Westboro, Me., has announced the estab¬ 
lishment of new business divisions, and Michael 
Schneider has been appointed head of the techni¬ 
cal products division. . . . From Burr Ridge, III., 
comes the news that Gerald L. Murphy 11 Is the 
manager, agri-business, science and technology. 
International Harvester Co. . . . Robert Hollon 
writes of his involvement as vice-president, manu¬ 
facturing, at American Synthetic Rubber Corp.; the 
job includes all technical, manufacturing and engi¬ 
neering activities. Including the rehabilitation of a 
38-year old. World War I rubber plant. ... Dr. 
Donald Amush is manager of the plasma physics 
department and of the fusion technology business 
area of TRW in Redondo Beach. Calif. He is living In 
Rancho Palos Verdes with his wife and two chil¬ 
dren. ... A great note from Barnard Silver: 
"Climbed Mount Rainier after Mount St. Helens 
contributed most of her flank to our fair city of 
Moses Lake (hardest-hit community of its size). My 
new motto: ‘Climb them while they’re there.’ De¬ 
feated in run for public utilities district commission¬ 
er in Grant County (third-largest in the country after 
New York and Los Angeles). Silver Energy Systems 
Corp. received the largest grant in the State of 
Washington from the small grants program of the 
Department of Energy: production of ethanol from. 
Jerusalem artichokes. And you think you’re having 
funl" 

Charles A. Mortensen of New London was pro¬ 
moted to operations manager at Split Ballbearing 
Division of MPB Corp. back in December.. . . Ray¬ 
mond S. Stala, president. Analog Devices, Inc., 
was a recipient of the M.l.T. corporate leadership 
award presented at a luncheon In December. Ray 
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also made the Febniary '81 issue of Boston maga¬ 
zine, picture and all.. . . Leonard Kedson stepped 
down as president of parent company Solid State 
Scientific, Inc., to become president of SSS Hi-Rel 
Inc., a subsidiary. ... A January announcement 
from Mead Corp., Dayton, Ohio, included promo¬ 
tions for Michael AHHt, senior vice-presidant, ad¬ 
ministration, and Steven C. Mason, senior vice- 
president, operations. , . . The Harvard Gazette 
carried the announcement that Howard L. Rasni- 
koff was named associate vice-president for infor¬ 
mation services and technology at the National Sci¬ 
ence Foundation. ... A newsclip shows a picture 
(with pipe) of Harry Marguliut announcing that he 
assumed the position of president and treasurer of 
Data Technology, Inc., of Woburn Mass. . . . 
March notes told of Water A. Ray’s exhilarating 
experience of climbing the Matterhorn last August. 
He said It was more fun than aceing his calc exam. 

. . . interesting comment! . . . Beniamino A. In- 
sarra wrote in March that he was working in Guad¬ 
alajara, Mexico, building a two-piece can plant for 
American Can Co.; he's chief project manager for 
Schumacher & Forelll. Hope you didn't drink the 
water Ben! 

Last but definitely not least . . . received a call 
from Paul Nicholaon. Plans are nooving well for our 
25fh Reunion. Wo will be In touch soon with more 
details. Keep those cards and letters cornin' in 
folks. I hope to be in the country on a more regular 
basis and should be able to make deadlines without 
"the long pauses."—Fred MorafMd, Secretary, 
Shared Medical Systems, 650 Park Ave., King of 
Prussia, PA 19406 
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Attentive readers may have noticed (our switch¬ 
board was underwhelmed with calls), the blooper in 
the May notes in which the name was omitted from 
the last item. If you guessed that It was John Boyn¬ 
ton who was building the two-place aircraft, you 
were right. . . . Bill Hauka Is sticking with building 
houses.. . . Our peripatetic Mel Copen is now the 
new vice-president for acedemic affairs and dean 
of the School of Management at Babson College. 
Previously he was the dean of graduate studies at 
the Collet of Business Administration at Georgia 
State University. . . . Dana Huestis has been 
appointed chairman of the municipal utilities divi¬ 
sion of the Associated General Contractors of 
America. . . . Elisabath M. Drake was recently 
named vice-president of Arthur D. Little in Cam¬ 
bridge. Her area of professional specialization is 
technological risk management.. . . Last year saw 
Robert Spain running as a candidate for state rep¬ 
resentative in Massachusetts. Although running as 
a Republican, Bob was unsuccessful against the 
Democratic incumbent. Nevertheless, Bob did 
bring visibility to many key issues and provided the 
voters with a clear choice. Congratulations are in 
order to Bob for getting involved. 

In the March 1981 issue of I.E.E.E.'s The Reflec¬ 
tor, your secretary had an article on "Technological 
Innovation as a Function of Management Risk." He 
also presented a talk recently to the Society of 
Women Engineers at M.l.T. on the opportunities for 
women in consulting and the rewards and risks of 
starting your own business. ... Ed Newton was 
recently named vice-president, engineering, at the 
Gleason Works. Ed previously held the post of 
manager of corporate planning. On a recent trip to 
Rochester, I stopped by to see Ed at the Gleason 
Works and found that he is still keeping up his ten¬ 
nis game. 

We were sorry to learn that Charles Gilliatt 
passed away recently after a brief Illness. He had 
recently joined BTU-Bruse, Inc., but for many years 
was with the Raytheon Co. in Waltham. We extend 
our sympathy to his wife, Joan, and their two chil¬ 
dren. 

John Seavoy reports that "this year is the fourth 
for my small engineering consulting company, 
which is specializing in microwave and antenna 
development work associated with satelite commu¬ 
nication systems." Having passed that milestone, it 
looks as if John will make it the rest of the way.. . . 
Up in North Anson, Me., David Ela is president of 


the last remaining private utility In the state. In 
1977, Dave took over the company following the 
death of his father, Arthur, whose family had pur¬ 
chased the Carrabassett Light and Power Compa¬ 
ny in 1921. CLAP still delivers all its bills by hand in 
order to save the cost of postage, has sought only 
two rate increases during the last 20 years, and has 
no debt. Serving only 500 customers with a com¬ 
bined demand of 2000 kilowatts, half of which are 
consumed by a local saw mill, CL&P has a tradition 
of personalized service. With the saw mill shifting 
towards generating its own electricity, however. 
David is faced with the task of selling the company 
to a larger utility. Somehow we'd like to see David 
remain at the big old roll-top desk. 

That's all from the North Woods.—Michael E. 
Broae, Secretary, 59 Rutland Square. Boston. MA 
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One way to get a lot of news for a Class Notes 
column is to miss deadlines for two issues in a row. 
The stack of material just seems to pile up. A sec¬ 
ond way is to attend the wedding of a classmate 
and sit at a table cf old friends at the reception. 
Being resourceful. I have done both. 

So, on June 16, June and I attended the wedding 
of Philip Richardson to Diana Edkins at the Unitar¬ 
ian Church of All Souls In New York City. The recep¬ 
tion was at Le Veau d'Or, a very fine restaurant 
closeby. Phil and Diana were gracious hosts, and a 
"good time was had by all," as the saying goes. 
Phil, as reported in a previous issue. Is associated 
with Ehrlich-Bober and Co., Inc., and specializes In 
the financing of municipal projects and in health¬ 
care projects. Diana is on the staff of V'ogue maga¬ 
zine. ... Sitting with us were Lydia and Bob McAu- 
liffe, who now live in Ridgewood, N.J. Bob, who was 
Course I, is managing director of facilities engineer¬ 
ing for American Can Co. He has worldwide super¬ 
visory responsibility for American Can's construc¬ 
tion activities. Lydia, whom I first met at the 20th 
Reunion, manages exports to Germany for a New 
Jersey company. (I would mention the name, but I 
can't find my notes.). . . Dorothy and Lloyd How- 
oils were also at our table. Lloyd (Course XV) is an 
account representative for Keane Associates, Inc., 
in Waltham, which offers Information processing 
and consulting services. . . . Bess and Art Collias 
also drove in from Boston for the day. Art (Course 
III) is with Foster Miller Associates, also located In 
Waltham. . . . Barbara and Ron Stone (Course X) 
were at the next table, but that did not stop the flow 
of conversation. Ron is still at M.I.T., as director of 
operations for the Alumni Association. . . . The 
last classmate I recall being present was Joe Stella 
(Course IV), who is presently a free-lance architect 
in New York City. He specializes in the reconstruc¬ 
tion and modernization of old apartment buildings 
and has done a great deal of work in both Manhat¬ 
tan and Brooklyn. It was really a great day and an 
excellent chance to see some old friends. Thanks. 
Phil, for a 22nd reunion. Do I have any volunteers 
for a 23rd7 

Now for other news and notes: David J. McGrath, 
Jr. was given an M.l.T. corporate leadership award 
several months ago. David is president of TAD 
Technical Design Services in Cambridge. . . . The 
Boston Globe contained an article on March 3 that 
described a "new television show that will bare all 
about computers." The program is the brainchild of 
Patrick J. McGovern (Course VII), who is founder 
and chairman of the board of International Data 
Group, Inc., a privately held market research and 
publishing concern headquartered in Newton. His 
organization is perhaps best known as publisher of 
Computerwortd. The program will have feature sto¬ 
ries about how computers are used and profiles of 
individuals working with computers. Nationwide 
showings are planned. . . . Forrest R. Hanvey, Jr., 
(Course XVI) has been elected vice-president. Sys¬ 
tems Engineering, tor Western Union Telegraph 
Corp., Saddle River, N.J. This organization is the 
principal operating subsidiary of Western 
Union. . . . Notice comes that John J. McElroy 
(Course II) has joined Simplan Systems. Inc., as 
president and C.E.O. Simplan is a computer soft¬ 
ware systems concern located in Chapel Hill. 


C. Y. Chin, '59 


N.C. . . . George Luodeka (Course II) writes on 
the flap of the envelope containing a gift to the 
Alumni Fund that he "is still in the advance marine 
vehicle development field—surface-effect ships, 
air-cushion vehicles, and small waterplane-area 
twin hull craft." He Is presently responsible for new 
business development at Rohr Marine, Chula Vista, 
Calif. . . . Also on the back of an envelope was a 
note from Jan Northby (Course VIII), who Is (profes¬ 
sor of physics at the University of Rhode Island. Jan 
has just spent a sabbatical year In The Netherlands 
at the Hamerlingh Onnes Laboratory of the Univer¬ 
sity of Leiden. 

G. Elaine Baana (Course XIX) writes that she Is in 
the process of completing her Ph.D. In anthropolo¬ 
gy and is presently a medical anthropologist work¬ 
ing on research In the cultural determination of 
patient behavior for the Dept, of Obstetrics and 
Gynecology at the Wayne State University School 
of Medicine, Detroit. ... An Interesting note 
comes from Jamas H. Brown (Course XVIII). He 
writes that his daughter Alice is a member of the 
Class of '84 and that both grandfathers are also 
alumni of M.l.T.—Harold J. Brown, '30, and John R. 
Swanton, Jr., '31. My class records show that Jim 
resides In Ojpertino, Calif., and is a principal con¬ 
sultant with Four Phase Systems, a manufacturer of 
small computers. . . . Gilbert Y. Chin (Course III), 
head of the physical metallurgy and ceramics 
research and development department at Bell Labs 
In Murray Hill, N.J., was the recipient of the 1980 
achievement award of the Chinese Institute of Engi¬ 
neers, U.S.A. He joined Bell Labs in 1962 and is 
responsible for research aimed at discovering and 
developing improved metals, alloys, ceramics, and 
other crystalline materials for use in telephone 
equipment. He has authored or coauthored more 
than 120 technical papers and has been granted 
eight patents. ... A press release informs me that 
Stanley Sharenson (Course XXIB) has been named 
manager of the advanced systems center for Ray¬ 
theon's missile systems division in Bedford, Mass. 
Stanley has been with Raytheon since 1968 and 
resides in Stoneham. . . . Another press release 
contained the news that Lawrence G. Roberto 
(Course VI) has been elected president of a newly 
established component within GTE Communica¬ 
tions Network Systems called GTE CNS Products. 
This organization will be responsible for developing 
and manufacturing new products. The release says 
Larry began his career at Lincoln Laboratories in 
1963 (after getting a Course VI S.M. and Ph.D.) and 
In 1967 was appointed director of information proc¬ 
essing techniques at the Advanced Research Proj¬ 
ects Agency of the Department of Defense, where 
he develop^ ARPANET, the world's first major 
packet network. He has received many natio^ 
awards and is a member of the National Academy 
of Engineering. I.E.E.E., A.C.M., and Sigma Chi. 

Lastly. I must tell you that David A. Puotinen 
(Course X) passed away on February 16, 1981. He 
was employed by RCA and lived in Plainfield, N.J. 

Leo Campbell telephoned the Alumni Office to 
report that his grandmother found a Class of 1959 
ring about 12 years ago with the initials "EBYC, Jr." 
He has made several previous attempts to find its 
owner. Mr. Campbeli can be reached at the Ameri¬ 
can Birthright Co., (617) 884-1700, extension 312. 

Again, my apologies for the long delay between 
this column and the last. But keep the cards and 
letters coming, and your comments will appear in 
print eventually.—Larry Laban, Secretary, 310 
Rockrimmon Rd., Stamford, CT 06903. 
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My last column was read by three of my four 
former roomies. Tom Farquhar and Ray Harlan are 
rumored to have a contract out on me now, and a 
third one. Dick Davidson, has just surfaced. Dick 
writes: "My company, RAOMAR, Inc., is about to 
complete Its 10th year in business this spring. We 
make a wild variety of products in the audio-visual 
field, plus we are a laboratory for filmstrip and slide 
mastering and duplicating. We get Into some inter¬ 
esting Special equipment that we make for big com¬ 
panies, too. Right now my biggest thrust is into 
more and more exporting. It's fun to learn how to 
handle it, and you also get a better appreciation for 
the way other people live and attack their prob¬ 
lems. My home address is 2100 Techny (note first 
syllable . . . who’s not loyal) Rd., Northbrook, IL 
60062; phone (312) 272-7827. If you're ever in the 
area, please call or stop In." ... It remains for our 
other roommate. Pater Balmont, former GO player, 
cellist, and occasional math student, to resur¬ 
face. . . . Dick also asks. "Rudy Marloth, where 
are you?” 

Can any of you account for all of your former 
roommates? Dick’s letter. Incidentally, is the only 
one I have received. All other news herein comes 
from news clippings or notes on Alumni Fund dona¬ 
tions. Do writel 

The news lately is strong on honors for our class¬ 
mates. Michaal L Basson, vice-chairman, chief 
executive officer, director, Certain-Teed Corp., Val¬ 
ley Forge, Pa.; Howard H. Kahrl, vice-chairman. 
General Motors Corp., Detroit, Mich.; and Donald 
Q. Raymar, president. Central Illinois Public Ser¬ 
vice Co., Springfield, III., received corporate leader¬ 
ship awards from M.l.T. . . . Gordon W. Moore 
has been awarded the Harold E. Lobdell, Class of 
1917, Distinguished Service Award "for extraordi¬ 
nary service to the M.l.T. Club of Colorado and the 
M.l.T. Alumni Association." . . . Morris Salame, 
who also starred in my last column, has been 
named a senior fellow at Monsanto In recognition of 
his significant and continuing technical contribution 
to the company and his scienlific discipline. Morris 
is an expert in the field of small molecule migration 
through polymers. . . . Daniel M. Mitchell was 
named 1980 engineer of the year for Collins Tele¬ 
communications Products Division of Rockwell In¬ 
ternational. Congratulations to all these honoreesi 

Dr. Linda (Greiner) Sprague, having returned 
from China, has been elected president of the 
American Institute of (Decision Sciences. She will 
serve as president-elect until 1982, when she will 
replace the current president. Linda has served as 
AIDS national secretary and vice-president, and 
continues as director of the executive M.B.A. pro¬ 
gram at the University of New Hampshire. ... Dr. 
Robert E. Larson Is the 1980-81 vice-president for 
technical activities of the Institute of Electrical and 
Electronics Engineers (I.E.E.E.), and has been nom¬ 
inated lor the office of 1982 president of I.E.E.E. 
Bob is the technical director and senior vice-presi¬ 
dent of Systems Control, Inc., in Palo Alto, Calif. He 
is a fellow of I.E.E.E. . . . Gary A. Millar, a 
research engineer for Bethlehem Steel Corp., was 
the principal author of a paper entitled "The Effect 
of Discontinuities on the Low-Cycle Fatigue of 
NiMoV (nickel-molybdenum-vanadium) Rotor Forg- 
ing'Steel,” which he presented at the International 
Symposium on Low-Cycle Fatigue In Metals, held at 
Rcminy, France, last November. The paper is to be 
published in a special A.S.T.M. technical publica¬ 
tion. Gary works at the Homer Research Laborato¬ 
ries in Bethlehem, and resides in Hanover Township 
(Northampton County). . . . Pate Silverberg Is a 
senior Insulation engineer at Parsons Peebles Elec¬ 
tric Products. Inc., where he is responsible for insu¬ 
lation, paint finishes and electrical materials, and 
most recently for the Class IE Qualification Pro¬ 
gram. Pete is famous among Cleveland M.l.T. alum¬ 
ni for his reducing diet. 

Dr. John William Podutka has been elected to 
the board of directors of Safeguard Business Sys¬ 
tems, Inc., a supplier of information services to 
small business. In 1980, John founded and is chief 
executive officer of Apollo Computer. Inc., a Bos¬ 
ton-area-based manufacturer of high performance. 


distributed data computer systems. . . . Riidiard 
G. Rogers has been appointed senior vice-presi¬ 
dent of Genrad, Inc., Concord. Mass., a manufac¬ 
turer of electronic systems and instruments. . . . 
Lee J. Alter notes that he is a manufacturers’ rep¬ 
resentative and consultant to the cosmetic indus¬ 
try, and has an M.B.A. from Northeastern Universi¬ 
ty and J.D. from San Fernando Valley College of 
Law. . . . Thomas V. Brown reports that he is 
chief scientist and vice-president of Applications 
Research Corp., Dayton, Ohio, and is "very active 
in the Libertarian Party." . . . Sheldon L. Epstein 
writes: "Epstein Associates continues to prosper in 
custom microelectronics. Look for our work in the 
Chevron "Creativity Exhibit" now touring major 
U.S. & Canadian cities. Current tour schedule 
includes Philadelphia. Washington. Boston, Atlan¬ 
ta, and Denver." . . . J. W. Kearney Hibbard 
informs us that he has run two marathons, his best 
time being 3:24:48, and that he is still hoping to 
break 3:10:00 and run in the Boston Marathon. Per¬ 
haps he should organize a marathon for our 25th 
ReunionI . . . Howard Hornfatd writes: "I have 
started a plastics consulting firm operating world¬ 
wide, based on medium-long-range research and 
development orientation for materials suppliers, as 
well as supplying Italian chemical customers with 
products from the U. S.—always more needed! All 
this happens from my office/home in the country¬ 
side near Geneva. Switzerland. Visitors wetcomel” 

. . . Calvin Hulstain says: "I am now maitager of 
engineering for the Systems Division of Loctite 
Corp., and we have a son and daughter in college 
now. The years of college don’t seem that far 
behind us". . . . while Lawrence R. Kravitz relates 
that he is evaluating the army’s new XM1 tank at 
the Aberdeen Proving Ground, Maryland. . . . 
Charlas E. McCallum writes: "I am currently serv¬ 
ing as president of the board of trustees of the 
Grand Rapids Art Museum, shepherding a move 
into the historic Federal Building, after a $3 million 
fund-raising campaign. I am also president of the 
board of Butterworth Hospital, a 520-bed research/ 
teaching hospital In Grand Rapids. These activities 
are in .addition to the very active practice of law, 
specializing in the corporate/securities area." . . . 
Brian R. O’Connor Indicates that he Is Midwestern, 
regional manager for printing plate sales. Photo 
Products Dept., IXiPont Co., and very much enjoy¬ 
ing life in Lake Forest, III. . . . D. J. Sipos tells us 
that his son Peter, 22, is studying architectural 
engineering at the University of Colorado, and his 
daughter Pamela. 20, is an executive secretary. He 
has transferred to Houston and is president of a 
division of SGL, and he says, "Stop by and say 
hi." 

Walter E. Stager, Jr., says: "Still In Chicago, still 
In construction business, one child, son In first year 
of college, recently purchased 45-loot Yawl in Stur¬ 
geon Bay. Wise., to satisfy 25-year ambition." . . . 
Dr. David S. Svahn writes that he has been attend¬ 
ing physician In internal medicine at the Mary Imo- 
gene Bassett Hospital, Cooperstown, N.Y.. since 
1972 and that he is active in the teaching and prac¬ 
tice of general medicine, with a special interest in 
hypertension. Dave is also assistant professor of 
clinical medicine at Columbia University College of 
Physicians and Surgeons. 

Ray Waldmann wrote last December that he had 
accepted a position in then President-elect Rea¬ 
gan’s office as policy coordinator for international 
economic policy (state, commerce and treasury 
departments; trade representative, Export-Import 
Bank, Overseas Private Investment Corp.), and that 
he would probably return to private law practice in 
Washington after the inauguration, but then again, 
maybe not. . . . Robert Eller tells us he is working 
at Arthur D. Little doing management consulting for 
the plastics industry. 

We have also learned that Ralph E. Harris died 
on January 4. 1980. His degree was in architecture, 
and he was residirtg in Scottsdale, Ariz., at the time 
of his death. 

That’s It for now. More will be forthcomirrg on the 
statistics gleaned from the 20th Reunion question¬ 
naire administered by Tim Hart, when I get some 
time and if more news from you all is not forthcom¬ 
ing.—Noel S. Bartlett, Secretary, 15320 Edolyn 
Avenue, Cleveland. OH 44111 
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I received an interesting newspaper article from the 
Wadsworth (Ohio) News Bartner concerning Ed 
Schneidar, who is described as a "kitchen gadget 
freak" and the owner of two Home Economics 
stores, one in Akron arKf one in Medina. The 
devices he sells include engineering applications, 
such as a fruit faucet that screws into a lemon or 
lime and can be turned on and off and a gadget 
placed in a pan of liquid to be boiled that sets up a 
surface tension and prevents boil over. Ed demon¬ 
strates his wares to various area groups .... 
Richard Conti is the manager of the antenna and 
microwave newtworks section of the Missile Guid¬ 
ance Laboratory at Raytheon’s Bedford, Mass., 
laboratories. . . . Barry J. FkMman has been 
appointed gerreral manager of the newly estab¬ 
lished information systems division of Data General 
Corp. . . . Don Frasar has been named vice-presi¬ 
dent, technical operations, at the C.S. Draper Lab¬ 
oratory (formerly known as the M.l.T. Instrumenta¬ 
tion Laboratory), where he has been a staff member 
since beginning graduate school in 1962. Don will 
be responsible for the programmatic and technical 
activities of the laboratory .... Also your friendly 
class secretary John Prussing was recently pro¬ 
moted to professor of aeronautical and astronauti- 
cal engineering at the University of Illinois. His intel¬ 
ligent and beautiful wife. Laurel, is currently In her 
second term as Champaign County auditor. Their 
daughters Heidi and Erica are in high school, and 
Nickie will begin kindergarten this fall.—John E. 
Prussing, Secretary, 2106 Grange Dr., Urbana, IL 
61801 
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Short column this month—not much news from 
you. I hope the summer will rejuvenate your writing 
skills and give me a good supply of notes for the 
coming issues of Technology Review. 

John Lynch writes that he has returned to Lin¬ 
coln Labs after spending three years managing a 
continuing education program at M.l.T. for updat¬ 
ing engineering skills. The program was called "Tu¬ 
tored Video Instruction." At Lincoln Labs John is 
working on superconducting circuits for signal pro¬ 
cessing. He is in the M.l.T. and Cambridge phone 
books and would be happy to hear from old 
friends. ... A press release informs us that Mike 
Finson has been named vice-president and trea¬ 
surer of Physical Sciences Inc., Woburn, Mass. 

Well folks, that’s all there isl I hate to threaten 
you, but If I don’t get more Into from you I’m going 
to have to fill up this space with my usual summer¬ 
time fishing stories. In any case, enjoy your summer 
vacation.—Mike Berlin, Secretary, 18022 Gillman 
St., Irvine. CA 92715 
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Another thin column this month (I feel like I must 
have used that line to start a column before), but 
some pretty interesting rrews. Mike Efron, who 
started to be involved with kids and their develop¬ 
ment in the Social Service Committee when we 
were undergraduates in 1964 and 1965, just kept 
on moving away from physics and toward educa¬ 
tion. He worked with the Cambridge Upward Bound 
program for 10 years and got a master’s degree In 
education and a doctorate in clinical psychology 
from Harvard. After four years as curriculum leader 
for reading, guidance and special needs in the 
Wayland (Mass.) Junior High School. Mike has 
been appointed principal of the Cape QIzabeth 
(Me.) High School. High school principalships in 
New England seem to be very competitive, and 
Mike was chosen unanimously from a field of 70 
applicants and seven finalists. Congratulations and 
good luck. . . . Herb Mower writes that he is serv¬ 
ing as an educational councilor for M.l.T. and a 
director of the Cape Shrine Club Camel Patrol. He 
is also director of the Grace United Methodist 
Church handbell choir. . . . Mike Adler will be the 
technical program vice-chairman for the 1981 In- 
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ternational Electron Devices Meeting of the I.E.E.E. 
Mike Is manager of the device physics unit at the 
GE research and development center In Schenec¬ 
tady. . . . Steve Dangel writes that on a recent 
business trip to California, he spent the evening 
with Sherry and Sid Everett and their children Jen¬ 
nifer and Greg. Steve says that Sid, with help from 
his father, has put additions on both ends of his 
house to create what in monopoly would be called a 
"Grand Hotel." . . . Anrte and I had dinrrer last 
week with Ann and Ed Burke, who just returned 
from eight months with Mitre in Athens. The Burkes 
had a good time and lots of enjoyable traveling and 
sightseeing, but report that they would just as soon 
be somewhere else during an earthquake. 

That's the lot for this month. Have a nice fall 
(which I guess is when you get this issue) and 
write.—Steve Lipner, Secretary, 6 Midland Rd., 
Wellesley, MA 02181 
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We have an amazing amount of news this nruxith. 
Keep up the good worki My former roommate, 
Judith Perotle, received her Ph.O. in sociology from 
Brown last year and is now finishing the second 
year of a teaching appointment at the University of 
Missouri in the Department of Rural Sociology. 
Judy—rural? ... Dr. Thomas H. Bryfawski has 
been promoted to full professor at the University of 
North Carolina at Chapel Hill. His fields of teaching 
and research are combinatorial theory, combinato¬ 
rial geometry, and art and mathematics.. . . David 
Hayes has left (temporarily) his wife, Susan, and 
two sons—Paul. 4. and Patrick. 1—in Schenectady 
to teach a portion of Union College's Junior Quarter 
Abroad Program in Bogata, Colombia. The Bogota 
program Is covering Third World development. 
David is lecturing on technology transfer. I always 
thought it was the students who went abroad for 
their junior year. ... On the administrative side, 
Ken Browning is now business manager of Illinois 
Wesieyan University in Bloomington. He writes that 
he has followed tradition and bought another large 
old house. 

Leaving the academic world for business, we 
have David Vanderscoff noting that he, Elaine. Jes¬ 
sica. and Jason are enjoying Bismarck. N. D., even 
the 25-degrees-below-zero winter weather! Since 
David became president of Northern National Life 
Insurance Co. two years ago. the insurance in force 
has increased from 200 million to over one billion. 
Quite an accomplishment.... Or. Paul F. Liao has 
been named head of the quantum electronics 
research department of Bell Labs. Paul will be guid¬ 
ing the research for new materials and their uses In 
communication systems of the future. He has pub¬ 
lished a large number of articles on nonlinear optics 
and spectroscopy and has been awarded 10 pat¬ 
ents. He and his wife. Karen, live in Fair Haven, N.J., 
with their two girls. Teresa and Joanna. 

Two of our class members have just moved to the 
O.C. area. After 10 years as a volunteer with IVS (six 
years in Laos and four in New Guinea), Allen Inver- 
sin has become a micro-hydro engineer with the 
National Rural Electric Cooperative. He will assist 
with requests from the developing world for small, 
decentralized hydropower programs. He and his 
wife, Heng, have two sons. . . . Jamee O. Chinnis, 
Jr., is living In Reston with his wife, Lynn, and 
daughter, Sarah. He Is president of Decision Sci¬ 
ence Consortium, Inc., of Falls Church, a decision 
analysis firm involved in structuring judgments 
about uncertainty and value needed in decision 
making. . . . Maj. Jim Kester sent along this note. 
"I am wrapping up a three-year tour as commander 
of a small weather station at Zwelbrucken Air Base. 
West Germany. My wife. Esther, and daughter, 
Deborah, have enjoyed seeing Europe with me. We 
were joined in November 1979 by an ornery little 
boy named Robert, who is dear to our hearts even if 
he can never be president.” Actually, according to 
our World Book, that "natural bom” requirement 
for president has not been fully defined in this sort 
of case, so don't give up on his chances yet, Jim. 
They have all now returned to the U.S. lor Jim's 
next tour as a scientific officer at Wright-Patterson 
AFB, Ohio.. . . Robert F. Curd has been promoted 
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from engineering to marketing at Hughes Helicop¬ 
ters. As a major in the Marine Corps Reserve, he is 
in charge of operations for an ANGLICO Batalllon In 
Long Beach. Calif. He is also a pilot, having just 
bought a Grumman Cheetah In which to teach fly¬ 
ing. 

We do our flying in its forerunner, the Grumman 
Traveler. Here In Port we are all flying our new sim¬ 
ulator. The gilts enjoy spins and stalls, William 
goes off on long instrument flights, and I get just as 
nervous flying It straight and level as I do in our real 
plane. I guess there is no hope. I did accomplish 
something this month however. I ran in Port's first 
annual Canoe Place 10km Run and finished, not 
even last. My daughter was so impressed by her 
mother's stamina that we are now both preparing 
for a race later this fall. I'll let you know how we do. 
Till then, keep writing.—Eleanore Gieron Klepeer, 
Secretary, 317 Broad Street, Port Allegany, PA 
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Don Oeatreicher has been promoted to manager 
of VLSI computer aided design development at 
Xerox in El Segundo, Calif. He received his Ph.D. in 
computer science from the University of Utah in 
1972 and worked at Information Sciences Institute 
in Marina del Rey, Calif., until 1978, at which time 
he joined Xerox. He and Joy celebrated their ninth 
anniversary last April 1 and were expecting their 
first child (a girl) when Don wrote. Also, he was in 
training for his third running of the Palos Verdes 
Marathon; his time last year was 3:27. . . . Alan 
Hirch has been supervisor of data base software 
support at Standard Oil Co. of Indiana since May 1, 
1980. Alan Is still "happily single" livirtg in a condo¬ 
minium on Chicago's lake front. He Is singing for 
the 11th season with the Chicago Symphony chorus 
and is director of Disfrict 8 of Tau Beta Pi. . . . 
Gerry Maraitdino and Laura Acle were married last 
August. Gerry works for the Information Systems 
Office In the Department of State and recently was 
on extended temporary duty In our emba^ in 
Mexico City. . . . John Palteraon is working as a 
test pilot and project officer, evaluating new elec¬ 
tronic warfare systems for the Navy's fleet fighter 
and attack airplanes. John Is based at NAS Patux¬ 
ent River, Md. and travels extensively to exciting 
places like China Lake, Calif. 

Larry Taggart left Procter and Gamble last year 
to become plant manager for Bunge Edible Oil 
Corp. in Fort Worth, Tex. He and his wife have two 
children, ages 11 and 8. Larry frequently sees Tom 
Softer, who is with General (}^amics.. . . Gordon 
Lae is co-founder and president of Pacific Contract 
Services. Inc., an 11-person computer consulting 
firm in Its fourth year of operation in Seattle, Wash. 
His sons David, 15, and Travis, 13, will both be in 
high school this year, and his wife Mary is an avid 
mountain climber and is studying to be a chef.. . . 
Keith Patterson has been promoted to vice presi¬ 
dent of Botsford Ketchum Public Relations of San 
Francisco. ... I was saddened to learn of Bill 
Hsu's death last January. As an undergraduate. Bill 
was Involved In numerous M.l.T. activities—Fresh¬ 
man Council. Graduation Eve Committee. Institute 
Committee, and president. Burton House Commit¬ 
tee. He was also vice-president of our class, a 
member of the M.l.T. Alumni Council, and through¬ 
out his life an active supporter of M.l.T. He will be 
missed by all of us who knew him. Our condolences 
are extended to his family.—Jim Swanson, Secre¬ 
tary, 878 Hoffman Terrace. Los Altos, CA 94022 
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As you can see from the address at the end of the 
column, we have recently moved across the scenic 
Potomac River to the "Free State." We have 
bought a new house with the quaint mailing 
address of Cabin John. Md., although until a few 
months ago the neighborhood had the better- 
known address of Bethesda. As we unpacked, we 
found some notes we received a while ago. so we 
are combining these with more recent news. 

Our first news this month is from Ruth and Rick 
Lufkin who "joyfully announce” the arrival of Alan 


Spencer on March. 16. 1981—Ruth's 30th birth¬ 
day. Rick is enjoying his involvement in new busi¬ 
ness development at Johnson and Johnson and is 
busy learning various aspects of the medical busi¬ 
ness and traveling around the country. They were 
also heavily involved In squaredancing until just pri¬ 
or to Alan's birth. . . . Cheryl and Leonard Horo¬ 
witz have written to announce the birth of their first 
child, Katie Rebecca, on April 5, 1981. . . . From 
Hank Banack we hear that he received a J.O. 
degree from the University of Connecticut In 1974 
as a followup to an M.S.E.E. received there In 1971. 
In January 1979 he remarried and his son, David, a 
"future Institute scholar,” was bom in November 
1979.. . . Richard Ehrenkranz is assistant profes¬ 
sor of pediatrics and obstetrics and gynecology at 
Yale and attending physician in the newborn spe¬ 
cial care unit at Yale-New Haven Hospital. . . . 
From much warmer climes we hear that Frederic 
Nagel Is studying history at the National University 
of Mexico and that Bertha and he now have three 
children: Erick, 8, Yvonne, 5, and Vanessa. 3. . . . 
Judy and Bob Phair, and their son, Bobby, 3, 
moved from Ann Arbor to Baltimore in June 1979. 
He is now assistant professor of physiology at the 
Johns Hopkins University School of Medicine work¬ 
ing hard to make mathematical modeling a fruitful 
tool in medical science. Judy is also working full 
time as an editor for PHH Group, Inc. They report 
that they "love parenting.” . . . Kay Fields is now 
assistant professor of neurology at Albert Einstein 
College of Medicine where he is doing cell biology, 
called neuroimmunology, and teaching neurochem¬ 
istry.. . . Having spent a year at the Federal Trade 
Commission. Thomas Romsr is back at Carnegie- 
Mellon University as associate professor and asso¬ 
ciate head of the economics department. . . . 
Richard Raysman is a member of the New York 
City law firm of Brown and Raysman and special¬ 
izes in law relating to computers. An article of his, 
"Of Computer and Law.” was jMiblished last year in 
the New York Tirrtes Sunday financial section. . . . 
From Newport. Vir., we hear that Alan Covey now 
has a family practice of medicine.. . . Since no one 
came to visit them in Muncie. Ind. Alaxa and Polar 
Sorant decided to move to New Orleans. Peter is 
teaching urban planning at the University of New 
Orleans, while Alexa is a research associate in 
biometry at the L.S.U. Medical Center.. . . Having 
spent three years at IBM In microelectronics pro¬ 
cess engineering and device physics, Jim Leas has 
joined the staff of the Union of Concerned Scien¬ 
tists In Washington. 

That's all we have for now. Make note of our new 
address and drop us a note soon—Gail and Mike 
Marcus, 8026 Cypress Grove Lane, Cabin John, 
MD 20731 
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Well, not too much news. I was in Atlanta for the, 
American Booksellers Convention two weeks ago 
and hope to have Modesty Blaise out by the time 
you see the next set of notes. Commencement was 
yesterday, but our reunion will be in two months, 
after you have this In your hands. I hope you 
came. 

Jan Jumecka has completed his residency in 
general surgery at the University of Arizona and will 
be spending next year In Dallas on a vascular sur¬ 
gery fellowship. His son Rory is now one year old. 

. . . Pamela and Alan Goldberg will be moving to 
Washington, D.C., this summer. Pamela got an 
M.B.A. from Sloan yesterday and will be working 
lor a Washington-based consulting firm. Alan 
hopes fo finish his thesis over the summer (about 
time!). 

I didn't have the time to start calling people for 
news, but will have to If no one writes.—Robert K. 
Wiener, Box 27, M.l.T. Branch, Cambridge, MA 
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Barbara Sollnor-Webb is enjoying the task of being 
assistant professor at John Hopkins Medical 
School and family person with her spouse and 10- 
month-old daughter, Lisa.. . . Christopher Cross, 
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along with his wife, Anne, are owners of Sun Energy 
In Berkshire'County (Mass.) and recently designed 
and built the largest solar honr)e-heating system in 
the county.. . . Bead B. Speara has left the life of 
beaches in California and has recently assunoed 
employment as an insurarice analyst with ITT. . . . 
MIchaal Safonor is In California, also. He com¬ 
pleted his Ph.D. at M.l.T. and is on the faculty of 
U.S.C. in electrical engineering. . . . Carl J. Yan- 
kowaki Is now general manager, marketing, for the 
housewares department of General Electric's 
housewares and audio business division. He joins 
General Electric from the Pepsi-Cola Co., where he 
was group director of marketing for Brand Pepsi 
from midyear 1979 until the present. He resides in 
Stamford, Conn., with his wife, Patti. His office 
location is in Bridgeport, Conn. 

The Alfred P. Sloan Foundation has awarded a 
two-year research fellowship to A. Nihal Barker for 
further research in physics at M.l.T. . . . Steven 
C. Carhart, analyst in energy services at the Mellon 
Institute's energy productivity center in Pittsburg, 
was quoted in a recent article in Science with 
respect to the present administration's energy poli¬ 
cies.—Robert O. Vegoler, Secretary, Kennerk, Du¬ 
mas, Burke, Backs, and Salin, 2120 Ft. Wayne 
National Bank Bldg., Ft. Wayne, IN 46802 
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Ooron and Sandy Bardaa have a new daughter, 
Tamara, who was bom on March 5, 1981. She joins 
her three-year-old sister, Jessica. The family is hap¬ 
pily living on the San Francisco peninsula on the 
northern edge of the Silicon Valley. Congratula¬ 
tions. . . . Thomas Cormier, assistant professor 
of physics and astronomy at the University of 
Rochester has received a Sloan Research Fellow- 
ship this year. He Is conducting research on nuclear 
reactions ar)d Is the author of over 30 research 
papers. He joined the Rochester faculty in 1978 and 
was a visiling scientist at the Max Planck Institut f. 
Kemphysik in Heidelberg. 1977-78.. . . William R. 
Hhraly married Claire Lijen Bien and is in Princeton, 
N.J., working as an editor for the Princeton Univer¬ 
sity Press and writing a Ph.D. dissertation in Ameri¬ 
can history for the University of California, Santa 
Barbara. 

It Is my sad duty to report the death of Frederick 
Morrison in May 1980.—Hal Moorman, P.O. Box 
1808 Brenham, TX 77833 
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Bonny KeHermann writes. "Hard to believe, but it's 
time to start planning for our 10th Reunion. Every¬ 
one's help is needed to assure that this will be an 
event which is appealing for the class. If you have 
any Ideas about what you would like to see included 
as part of our activities, please contact me at my 
M.I.T. office—Room 10-186, (617) 253-3354—or at 
home—59 Eliot Crescent, Brookline, Mass., (617) 
232-0988. We need people from the Boston area to 
serve on the Reunion Committee to decide what 
we're going to do and how to do It. If you're too far 
away to do this, please write to share your ideas. In 
any case, circle June 10-13, 1982, on your calendar 
and starl making plans to come to our reunion.” 

Mark Levenaon is doing materials research at 
Beil Labs In Murray Hill, N.J., after getting his Sc.D. 
in materials science In 1977 and spending two 
years as a postdoc at the University of Geneva 
.... George Flint Is an attorney with the firm of 
Bedsole & Bird .... Gregory Withers is doing 
research In agricultural chemicals for American 
Cyanamid In Princeton after a Ph.D. in chemistry 
from Rutgers and postdoctoral research at the Uni¬ 
versity of Pittsburgh .... Dennis Biedrzycki had 
a third son, Jason, in December .... Sharon and 
Maury Goodman had a daughter, Leah, in Novem¬ 
ber .... Ludo Gaktars is professor of industrial 
and systems engineering at the Katholieke Univer- 
siteit Leuven and was elected treasurer of S.E.F.I. 
(European Society for Engineering Education) 
.... After three years in applied social research, 
Jemee Losre is operating his own business, a 2300- 
acre cattle ranch in the Nebraska sandhills and 


writing his Ph.D. dissertation in applied anthropolo¬ 
gy "durirrg slower seasons." . . . Martin Btitkar is 
doing a cardiology fellowship at the University of 
Miami. He was married in June 1979 to BevWly 
Eisenstadt, who recently finished a Ph.D. in English 
at Columbia and is on the Errglish faculty .... 
Mark Koanigsberg taught math at Texas A & M 
and is now at Bell Labs in Murray Hill, N.J. He would 
like to hear from MacGregor-C people .... Mark 
Norstoin reports that his son Keith just turned 1 in 
February. He opened a medical office in November 
and is "working harder now than I did as an Intern." 

. . . Wiliam Graig Is currently working as a petro¬ 
leum analyst in the investment division of the Phila¬ 
delphia National Bank. He got his M.B.A. from 
Wharton in 1978 and is oil & economics editor of 
Strategic Currents.—Oick Fletcher, Secretary, 135 
West St., Braintree, MA 02184 
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Greetings from wherever. Chris Tavares is a tech¬ 
nical consultant for Honeywell here in McLean, Vir., 
specializing in the Multics system (". . . and still 
loving it after all these years."). In his spare time he 
publishes Model Rocketeer, which after 20 years of 
operation wiN be hitting hobby shops shortly. . . . 
Paul Groan If left Honeywell and Multics a year ago 
to help start Stratus Corp. (computers). They well 
may announce their first product later this year. 
Paul has spent his last seven years working with 
M.l.T. Community Players, where ho nuet his wife of 
six years, Marty (Mt. Holyoke, '67), with whom he 
expects child # 1 late this year. He is still involved 
with WMBR and is treasurer of Technology Broad¬ 
casting Corp., which irrelevantly reminds me of the 
old TBS on-air man who botched up a religious 
announcement; "Stay tuned for our sermonette, 
whose topic will be 'cast thy broad upon the 
waters.’ This is Technology Breadcasting Sys¬ 
tem." 

Paul Shapiro briefly noted that his report entitled 
"Science and Technology In World E^ank Opera¬ 
tions” was published by the World Bank in Septem¬ 
ber 1980. . . . Prof. David Jansaon has helped 
develop a 3-D video system capable of displaying 
moving objects. . . . Grog Daley must be reading 
this column faithfully. He writes, "Although I'm not 
a doctor, I thought I'd try writing anyway.” Now 
there’s a good fellow. Greg lives in Dallas with wife, 
Rhonda, and is an assistant v.p. with Republic 
National Bank of Dallas In the petroleum and miner¬ 
als department. Now, nobody laugh, because back 
in North Carolina we had tobacco departments In 
our banks. Seriously, we are proud of Greg's new 
position and wish him well. Several of our class¬ 
mates are in Big D and environs, and might want to 
look him up. Even, as he says, if he hasn’t lent J.R. 
Ewing any money yet. 

John Purbrick, another letterer, has been the 
token M.E. in research at M.I.T.'s Artificial Intelli¬ 
gence Lab (producing Massachusetts legislators, I 
wonder?). The job has the fringe benefit of being 
able to tell people, “I design robots at M.l.T.” John 
went to England this spring to give a talk about one 
of his inventions on, of course, April 1. Aside to 
John: even if you’re not constantly moving from 
place to place, your life is not dull to us, and we love 
to hear from youl 

I don't know what Tony ScaiKlora is up to. Yours 
2 a.m.-feedlngly is tired. This Jr., at two months, 
may soon find himself lor sale if he doesn't learn to 
sleep nightsi—Robert M. O. Sutton, Sr,, 819 Buck¬ 
ingham Cl.. Warrenton, VA 22186 
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This month's column opens on a vary sad note. I 
have recently learned about the death in May of 
one of our classmates. An obituary concerning 
Susan A. Mortensan (maiden name, Ashworth) was 
printed by a Kansas City paper. Susan graduated 
from M.l.T. with a degree in civil engineering and 
was employed for five years by the firm of Black & 
Veatch. She was married to Nils Mortensen and 
was a founder of the Society of Women Engineers 
of Kansas City. My condolences to her parents. Mr. 


and Mrs. Alfred Ashworth of Marshfield, Mass. 

Diana Brackan is project manager for an interac¬ 
tive graphics system for 1C design at Hewlett Pack¬ 
ard. . . . David Katz says he has been put in 
charge of the air-quality monitoring projects at 
Burns and McDonnell, the Kansas City A/E where 
he has been working since 1979. Project sites 
inciude Hugo. Ok., and Rockdale. Tex. "When I get 
free tinra,” David says. "I write proposals.” . . . 
Elizabeth Zahnisar and her husband have moved 
back from The Netherlands to the Boston area. 
They bought a house (their first) at 33 Sheridan Rd., 
Wellesley. How do they like it? “Love it, but it's 
work. We would love to hear from people," they 
add. . . . Peter Schulz has been a postdoc in 
chemicai physics In Boulder. Colo., for one and a 
half years. He found the '80-’61 ski season disap¬ 
pointing. Hence he decided that "it's time to look 
for a real job, which I am presently doing." . . . Jay 
Nadalton opened a commercial photography stu¬ 
dio in New York City doing advertising and editorial 
photography. He is also involved in documentary 
films. . . . After spending a year as a postdoctoral 
fellow at NYU's C^rant Institute, Paul H. Siegel is 
now at IBM research in San Jose as a member of 
the magnetic recording channels group. "It’s a far 
cry from doing research in algebraic topology, but 
all those math courses (yes, even topology) have 
come In handy. Six months and I’m already a 
devoted IBMer. How can you help but love a com¬ 
pany that lets you pick plums and walnuts from the 
backyard orchards after lunch?". 

Weddings and births. Paul R. Giguere married 
Brenda N. Cox of Concord, Calif., on March 8, 
1980. "The wedding took place at the MGM Hotel 
in Reno (No, the one that burned was in Las 
Vegas).” Paul has been working for the water 
resources division of Camp Dresser & McKee for 
five years and was recently promoted to senior 
engineer.. . . "Two Techs are better than one,” or 
at least so think Wendy Landman and Joel Waisa- 
man. They were married in May and still live in 
Cambridge. Joel is teaching community health poli¬ 
cy at the Mass. College of Pharmacy, and Wendy Is 
an environmental planner at a Cambridge architec¬ 
ture/planning firm. . . . Kathryn J. Browning Hoff¬ 
mann had a second child, a baby girl born Decem¬ 
ber 29, 1980, at 10 lbs, one-half oz.. named Doro¬ 
thy Ann. Her first child. James, was three years old 
last May. Congratulations! 

In other news. Thomas F. McKim works at the 
Washington. D.C., law firm of Jones, Day, Reavis & 
Pogue, doing mostly antitrust litigation. “Although I 
expected the practice of law to Involve consider¬ 
ably less emphasis on technology than life at the 
Institute, I have been pleasantly surprised to find 
that it pervades virtually every case on which I have 
worked. In terms of leisure activities, I continue to 
fly whenever possible; I've been able to fly back to 
Boston and revisit Hanscom Field, where I spent so 
much time as an undergraduate." (Hanscom Field 
is an Air Force and general aviation airport near 
Routes 2 and 128.). . . Daniel B. Jones is working 
in Richmond, Calif., for Cal Recovery Systems, a 
research and consulting firm In the field of resource 
recovery from wastes—mainly sewage and munici¬ 
pal garbage. Poking fun at something I wrote in this 
coiumn a few months ago Daniel adds, "Last books 
read; War and Peace and The ■Greek Way. Favorite 
scotch: After a day in the garbage, whatever Is 
offered is fine.”—Alex Castaldo, Secretary, 929 
Mass. Ave. (12D), Cambridge MA 02139 
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Your secretary apologizes for the brevity of these 
notes. However, the next issue will contain reunion 
vignettes, which should be a bit longer. . . . From 
the mails: "Currently working at Aerospace Corp., 
Los Angeles; nearing end of writing of thesis (Ph.D.) 
in materiais science from Cornell.’'—Leslie Feld¬ 
man. . . . "I am a lawyer specializing in real estate 
with Greenbaum, Wolff, and Ernst.”—Paul A. Fryd. 
. . . Phil Giangara writes, “Employed at Codex 
Corp. designing ICs and TT2 breadboards, in 
Mansfield, Mass. Bought a house in Mansfield. 
Married Barbara Richardt. One child, David, 2. Still 
playing table tennis in Providence, R.l.” . . . Bill 
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A toast to the newly refurbished lobby at 
the junction of Buildings 6 and 2 by 
members of M.l. T. 's Class of '79. Following 
the precedent set last year by Class of '78, 
these enthusiastic '79ers asked Class of '29 
to match their gift of $1,398, which they 


personally solicited from their living groups. 
The new benches and plants are for the 
purpose of enhancing student life at M.l. T. 
(Photo: Calvin Campbell) 


How to Mix Show Businosc, 

Wrestling, and Computers 

Erland van LIdth de Jeude, ’76. has three 
careers going at once these days—computer 
science, amateur wrestling, and show busi¬ 
ness. Mr. van Lidth de Jeude, who is six- 
and-a-half feet tall and weighs 380 (KHjnds, 
has made his mark in two films in which he 
plays fearsome, violent characters. His first 
role was as a punk called Terror in the 1979 
gang movie The Wanderers He is currently 
being seen in the Richard Pryor-Gene Wilder 
comedy, Stir Crazy, as Grossberger, a mass 
murderer Wilder and Pryor meet in prison. 

People Week/y magazine, in a February 23 
feature on Mr. van Lidth de Jeude (they call 
him “an M.I.T.-educated genius”) says he 
makes other movie heavies look like fly¬ 
weights. “Erland Is Mr. Bad, nay. Lord Bad 
these days, and a memorable draw who has 
helped Stir Crazy gross $78 million as the 
comedy smash of the year.” 

But for an actors' strike, Mr. van Lidth de 
Jeude's promising operatic voice (he is cur¬ 
rently studying voice in New York) would 
have been heard in Stir Crazy when Gross¬ 
berger sings “Down in the Valley.” The labor 
problem resulted in the use of a song record¬ 
ed before the movie was made. 

Meanwhile, his ambition to make the U.S. 
Olympic team as a wrestler and to sing the 
National Anthem at the games remains unre¬ 
alized. He was ranked second in the United 
States in 1979 in both freestyle and Greco- 
Roman wrestling. The United States’ boycott 
of the summer Olympics put those hopes on 
hold. He plans to pursue his show business 
career and evaluate his 1984 Olympic 
chances in a couple of years. 

Mr. van Lidth de Jeude was signed for a 
role In John Derek’s version of Tarzan the 
Ape Man, which will star Bo Derek. 

“When I got to Sri Lanka, where the movie 
will be made, the first thing they wanted me 
to do was shave my head,” Mr. van Lidth de 
Jeude said when we reached him at his New 
York apartment only a few hours after he had 
returned from Sri Lanka. “When an actor 
shaves his head for a role,” he said, “he puts 
himself out of contention for other roles for a 
long period of time. His compensation 
should reflect that. My contract said nothing 
about shaving my head. I was willing to do it 
(his role in Stir Crazy is as a baldie) but John 
Derek wouldn’t renegotiate my contract. Af¬ 
ter talking with my agent, I got back on a 
plane for New York. They had to pay me 
because we had a contract, and they paid for 
the transportation too.” 

When he’s not negotiating the price of 
haircuts in the jungles of Sri Lanka or 
studying voice in New York City, Mr. van 
Lidth de Jeude earns his keep as a computer 
consultant. He can also be found a couple of 
times a week singing in Asti’s, a Greenwich 
Village restaurant where the opera crowd 
hangs out.—Robert C. Di lorio. Tech Talk 


Ezall writes, "Running my second company- 
doing compiler development under UNIX. Marta 
Greenberg, '75, just joined. Have several new hob¬ 
bles—flying, scuba diving, and Ferrarls." . . . And 
from Steve Edetson: "Received M.B.A. '80 from 
Harvard. Working for Strategic Information in Bur¬ 
lington. Moved to Wayland, Mass." 

As for your secretary, he remains sorely pressed 
for time. He has been trading a lot of Swiss Franc 
futures, and having alternate bouts of fun and hor¬ 
ror. The Swiss Franc futures pit has been nick¬ 
named, in Chicago, the pirahna pit. Other roller¬ 
coaster markets—coffee and sugar. The next col¬ 
umn will have reunion details, so stay tuned. Know¬ 
ing some of our classmates, it's bound to be inter¬ 
esting.—Arthur J. Carp, Secretary, Sandro Roh- 
stoft, Inc., Suite 9853, New York, N.Y. 10048 
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I hope you all had an enjoyable summer. It's three 
months from press to public, so the summer will 
have passed by the time you read this. They say no 
news is good news; old news is just O.K., I guess. 

Overheard at a "graduation" party for Jim 
Boots, who finished his sales training program and 
is now based in Chicago with Chevron Chemical, 
petrochemicals division: Tom Drake is at U.C.L.A. 
grad school along with Stava Mardauz and Steve 
Samkan. Mr. Semken's studies take him to the 
Mojave Desert, where it’s rumored he will be bat¬ 
tling rattlesnakes until his marriage to Kim Crocker 
of Wellesley later this year. Kim, much happiness to 
you both, but request a more civilized place for a 
honeymoon. . . . Two classmates who have re¬ 
cently proven that a diamond and a man can be a 
woman’s best lrier>d: Joan Whittan, now at Harvard 
Medical School, will be tying the knot with John B. 
Miller, '74, In late August. Sue Rosa has recently 
announced her engagement to Hugh Pinkus, a gen¬ 
tleman from Cornell, now at the University of Chica¬ 
go. They are planning a June wedding. Congratula¬ 
tions to both of you and the lucky guy as well. 

And who’s that on the cover of Rolling Stone—\ 
mean, the 1980-81 M.l.T. Catalogue (close enough): 
Barry Star, Kavin Campball, Arnold Chian, David 
Chin, Gary Cohan, Mark Connaughton, and Dan 
D’Eramo. Whereabouts unknown, but nice smiles. 


guys. . . . Oneday. Twasout at Pier 39 on theS.F. 
waterfront and who should I run into but Cammy 
Abernathy and Mary Krull. Cammy is at Stanford 
working on her Ph.D., finding it quite interesting. 
Mary, having decided to join the workforce, drove 
cross country in some record time and has begun 
work tor Rockadyne in Los Angeles. . . . Was 
Atbury gave a presentation recently at the Law¬ 
rence Livermore Lab, coming out from Oak Ridge, 
Tenn. He managed to catch a few days here in San 
Francisco. He got the culture tour (Chinatown, 
cable car, Rice-a-Roni, the wharf), the classic S.F. 
fern-bar tour, and the hill tour (Nob, Telegraph, 
Russian). Asked which one he preferred, without a 
moment’s hesitation Wes replied, "Tour B, of 
course." 

Write-Ins from afar: Constantin Salams is "as¬ 
sessing studies of renewable energy systems lor 
residential, agricultural, industrial and remote ap¬ 
plications with emphasis on wind energy conver¬ 
sion systems and photovoltaic systems.” Great, 
Constantin, but you didn't tell us where. Oh, well, 
something for the next column. . . . Curtis Peart- 
man is presently employed by Lexar Corp., In Los 
Angeles, "where my E.E. talents are receiving great 
exercise and challenge." Lexar is presently in the 
research and development stage of a new digital 
pbx system soon to compete with companies such 
as Rohm, Intertel, etc. ... At the Naval Officers 
Candidate School In Newport, R.I., is Evan 
Hammerman. . . . Sheila Konecka writes that she 
is working for IBM in manufacturing engineering, 
Burlington, Var., and will be transferred to Manas¬ 
sas, Vir, later this summer. ... I ran Into Paul 
Weiss, formerly the choice voice of the men’s 
heavyweight crew team, at a regatta In Oakland. 
Paul is working toward his Ph.D. in chemistry at 
Berkeley and keeps up his coxswaining profession 
with the Berkeley Alumni Rowers. 

Alas Chevron has sent me to spend eight days at 
Disneyland in Anaheim, Calif., for the Society of 
Women Engineers Conference and a few days in 
New Orleans at our plant—all in a day’s work. At 
this rate, I could turn up anywhere. I just bought a 
camera, so If you don't write, the eye may be on 
you. And remember, we allow equal editorial space 
here. Keep In touch.—Dsbbe Utko, Assistant Sec¬ 
retary, 1730 Sacramento St., #8, San Francisco, 
CA 94109 
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Even the Automobile Has a Rosy Future 
as 2,500 Alumni Return to Cambridge 


Young and old, graduates from 1910 to 
1981, they came from everywhere— 
over 40 states and 13 foreign countries, 
including India, China, the Phillipines, 
and Spain. And they went everywhere 
and did everything. No part of Cam¬ 
bridge. Boston, and the shore from 


Cape Ann to Cape Cod was immune 
from their attack. 

At 2,500. the reunions and Technolo¬ 
gy Day of 1981 set new records for 
numbers. And with gifts of over $6.2 
million from the four principal reunion 
classes, there was a record outpouring 


of confidence and goodwill—including 
an honorary membership in the Class of 
1921—for President Paul E. Gray, '54, 
at the end of his first year in that 
office. 

Optimism even found its way into a 
day-long seminar session devoted to 
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the future of the automobile. No one 
predicted the return of the classics— 
the Cadillacs, Lincolns, and Imperials 
and such exotics as Marmons, Stutzes, 
and Packards. But the changes in the 
American automobile and the industry 
that produces it have clearly only be¬ 
gun. New techniques for optimization 
will yield significantly greater efficiency 
In tomorrow’s cars, said Professor John 
B. Heywood, Ph.D. '65, director of the 
Sloan Automotive Laboratory. And new 
technologies will transform the automo¬ 
bile Into a high-technology product, 
said Howard H. Kehrl, vice-chairman of 
General Motors. But one key question 
for the future went unanswer^; Can 
Detroit overcome the $1,300 cost differ¬ 
ential between making a small car in the 
U.S. and in Japan? General Motors’ 
optimism was made obvious by the 
exhibit of its experimental two-passen¬ 
ger commuting car which yields more 
miles per gallon than any gasoline-pow¬ 
ered vehicle now made in the U.S. When 
would GM make It? "Soon.” 

$6.2 Million of Caring for M.l. T. 

To the four classes who reported anni¬ 
versary gifts at the Technology Day 
luncheon. President Gray responded 
that he could think of “no better cap¬ 
stone” to his first year as president than 
to be “a partner in—and a recipient 
of—your caring for the Institute.” 

The four gifts that brought this acco¬ 
lade from President Gray were; 

□ $3,137 million from the 50th anni¬ 
versary Class of 1931—the second 
largest 50th-reunion total ever recorded 
at M.l.T. Included was the contribution 
of Kenneth J. Germeshausen, the re¬ 
union gift chairman, to the EG&G Edu¬ 
cation and Seminar Center of the De¬ 
partment of Electrical Engineering and 
Computer Science, for which the 
ground breaking was a feature of the 
50-year class’ reunion {see beioWi. 

□ $1,362 million (another second- 
highest-in-history total) from the Class 
of 1941 on its 40th anniversary. Includ¬ 
ed, said Frank S. Wyle, gift chairman, 
were gifts and pledges of over $640,000 
towards a Class of 1941 Professorship. 

□ $600,000 from Class of 1956 cele¬ 
brating its 25th reunion. Roger S. Boro¬ 
voy, reunion gift chairman, said that 
over half the total was earmarked for a 
Career Development Professorship to 
honor the late Professor Samuel J. Ma¬ 
son, Sc.D. ’51, of the Department of 
Electrical Engineering. 

□ $2,277 from the Class of 1981, grad¬ 
uated five days earlier. This fund, said 
Mitchell Brook, president of the Class, 
had been matched by the Class of 1931 
and would make possible a barbeque/ 
picnic area on the West Campus. A 
more important announcement from 
Mr. Brook followed: members of the 


class have pledged a total of over 
$12,500 for M.l.T. by 1986. 

In addition, the Ciass of 1921 an¬ 
nounced at its own 60th reunion ban¬ 
quet on June 5 that its total giving to 
M.l.T. during the last five years was over 
$1,131 million—one of the largest 60- 
year gifts ever reported. 

At 104, You Can’t Do It All 

The oldest alumni at the luncheon were 
Ralph W. Horne, ’10 and Arthur Curtis, 
’10, president and vice-president, re¬ 
spectively, of their class. And laurels 
also went to Norman E. Seavy, ’99, of 
Orlando, Fla., who had written to Hari P. 
Aldrich, ’47, president of the Alumni 
Association: “I’m sorry I can’t be there; 
but when you get to be 104 years there 
are some things you can't do.” 

There were honorary memberships 
in the Alumni Association for three 
guests: 

□ Joseph J. Martori, associate secre¬ 
tary of the Alumni Association (“dedi¬ 
cated, devoted, and creative”); 

□ Conchita Lobdell Pearson, the be¬ 
loved widow of two M.l.T. alumni who is 
“senora M.l.T. in Mexico”; 

□ James N. Phinney, New York district 
director for resource development 
(“lives, breathes, and sieeps M.l.T. and 
knows more alumni in New York than all 
the rest of us put together”). 


One If by Bus, Two If by Boat 

The largest single event of the extended 
weekend was “M.l.T. Night at the Pops” 
on June 4—a near sellout crowd of 
2,250 for a program conducted by 
Bruce Hangen, music director and con¬ 
ductor of the Portland (Maine) Sympho¬ 
ny. 

Other weekend highiights included 
trips between the Museum of Transpor¬ 
tion and M.i.T. aboard the steamship 
Ca///ope (1961-1976), a Boston Harbor 
cruise aboard the new George’s Island 
(1941), an evening at the Museum of 
Fine Arts (1951, the biggest 30th re¬ 
union in M.l.T. history), dinner at the 
State Street Roof overlooking Boston 
Harbor (1931), a superb ciambake with 
ail the fixin’s at the Rockport Country 
Club (1941), another at the home of Wil¬ 
liam E. Northfield, ’56, in Osterville 
(1956), and yet a third at the Corinthian 
Yacht Club, Marblehead (1951), and 
brunches in the Summit Room of the 
John Hancock Tower (1976 and 1966). 

Whiie most classes focussed their 
reunions on the campus, where nostal¬ 
gia flows most freely, five chose second 
locations: Endicott House (1916), the 
Chatham Bars inn (1926), Harbour View 
Hotel on Martha’s Vineyard (1931), the 
Wychmere Harbor Club (1936), and the 
Woodstock (Vt.) Inn (1946). To take 
everyone to these many destinations 
required 100 scheduled trips by char¬ 
tered bus and boat—a prodigious orga- 


A22 Technology Review 


August/September 1981 


JanriM J. Snyder, '81 


nizational effort credited to Mr. Martori 
(Technology Day), Frances Bangs (re¬ 
unions) and their assistants Janet Lam¬ 
bert and Christine Newman. In four 
days of reunion activity more than 1,100 
visitors were accommodated in the dor¬ 
mitories; and thirty receptions were 
served in upwards of 20 different cam¬ 
pus locations under the direction of Sal¬ 
vatore Lauricella, special functions 
manager for the M.l.T. Housing and 
Food Services. 

In one sense the varied locations 
added vital spice and excitement. But in 
another sense they really didn't matter: 
everywhere it was the same—an out¬ 
pouring of comradeship and good 
cheer, a five-day dawn-to-midnight 
demonstration of the "deep loyalty and 
pride” of alumni in their alma mater 
which President-Emeritus James R. Kil¬ 
lian, Jr., '26, cited in his moving address 
to the Technology Day Memorial Ser¬ 
vice whose pulpit he shared with Melis¬ 
sa B. Teixeira, '44. 

After 25 
and 50 Years, 

What They Say 
About Themselves 

It says in the legend that M.l.T. people 
have "the habit of success," a phrase 
attributed to the late Vannevar Bush, 
'16. If you doubt it, you have only to look 
in the books published by the Institute’s 
sons and daughters as they prepare for 
the major anniversaries of those days 
when it all began. 

Look, for example, in the 25th re¬ 
union book of the Class of 1956: after 
25 years, the addiction to hard work 
and the habit of life on a fast track is 
revealed on almost every page: re¬ 
search chemist at the University of Caii- 
fornia at San Diego . . . president and 
chief operating officer of a firm which 
employs upwards of 200 people . . . 
extensive writing and lecturing to pro¬ 
fessional groups ... a multifamily com¬ 
mercial builder whose goal in the 1970s 
was to "build as much as possible” .. . 
professor of chemical engineering and 
dean-designate of the college of engi¬ 
neering . . . portfolio manager for a 
$700-million mutual fund ... installation 
and testing of a digital control system 
on the world’s largest hydrofoil... “di¬ 
rectly involved in shaping Colombia’s 
industrial and energy policies" . . . co¬ 
author of The People's Handbook of 
Medical Care and of Mademoiselle 
magazine’s medical advice column . . . 
in charge of engineering design, super¬ 
vising 180 people in our Ann Arbor 
office and 70 in our Toronto office . . . 
president and chairman of Tyco Labo¬ 
ratories, Inc.... a thriving architectural 
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practice, much passive solar . . . busi¬ 
ness and technical adviser for Exxon 
operations throughout the Middle East. 

. . manager of research engineering. . . 
"started a consulting firm, worked hard 
to grow it to more than 100 people” ... 
owner of a common stock analysis and 
advisory firm . . .vice-president—re¬ 
search and development... real-estate 
broker, formerly feature writer for vari¬ 
ous newspapers . . . vice-president— 
mergers and acquisitions. 

In another 25 years, back at M.l.T. 
for another milestone, most members 
of the Class of 1956 will be retired. What 
then? 

Life will be slowing down—but very 
good. Here is what some of the Class of 
1931 write of their activities in their 50th 
reunion book: “a track and field nut- 
have travelled extensively all around the 
world, attended all Olympic Games 
starting in 1964 except 1980 at Mos¬ 
cow" . . . "last year we headed west 
driving more than 15,000 miles in 15 
weeks, roughly following the route I 
took with a friend in a Model A roadster 
exactly 50 years earlier” . . . total life¬ 
time travel: “350,000 miles in 121 coun¬ 
tries by air, rail, ship, boat, bus, cars, 
horse, elephant, and camel” ... "form¬ 
er member of the New Hampshire 
House of Representatives, Chamber of 
Commerce ‘man of the year,’ still a 
country lawyer” ... "currently studying 
Houdini escape techniques in order to 
decouple myself from consulting” . . . 
“restoring a 1790 Cape house to muse¬ 
um standards, maker of reproduction 
furniture, lecturer on the Shakers ”... 
“student at the University of Hawaii 
since 1975, earned M.A. in 1977 and 
hope to get Ph.D. in 1981” ... “looking 
for oil and gas in the U.S. and Canada is 
a great adventure, so why retire?” 

But for some members of the Class 
of 1956, leisure came early—or perhaps 
it’s a sense of humor about the compet¬ 
itive drive to success of their class¬ 
mates. A resident of Temecula, Calif., 
confesses to “some success with rattle¬ 
snake avoidance .. . accumulating one 
of the world’s significant collections of 
useless knowledge and cast-off anach¬ 
ronisms.” A senior transportation engi¬ 
neer for the state of Texas notes his 
hobby: "riding Amtrak.” In Norris, Min¬ 
nesota, the minister of the United 
Church of Christ reports that he is “an 
active weaver, dulcimer builder and 
player, and canoeist.” And then there’s 
the 25-year man who “works an aver¬ 
age of about four hours a day for 
around 150 days a year... loaf the rest 
of the time.” 




Back at M.l. T. after 50 years and morel 
Top: Kenneth J. Germeshausen, '31, 
reports for his class at the Technology 
Day luncheon—$3.137 million and a 
bronze beaver for M.l. T. Middle: 
President Paui £ Gray, '54, reports to 
the 50-year class assembled in his 
garden. Below: President and Mrs. 
James R. Killian, Jr., with his 
classmates of the class of 1926 at the 
M.l.T. Museum. 
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New EG&G Education 
Center; 

Reminiscences Enhance 
Groundbreaking 

“The basic process of preparing and 
helping to educate remarkable young 
people requires three basic compo¬ 
nents; an outstanding faculty, a talented 
student body, and more-than-adequate 
facilities," Howard Johnson told a large 
audience in Building 10-250. 

The occasion: a groundbreaking cer¬ 
emony to mark the symbolic start of 
building a new facility for the Depart¬ 
ment of Electrical Engineering and 
Computer Science, made possible by 
the joint efforts of Harold Edgerton, '27, 
Kenneth J. Germeshausen, '31, and 
Herbert E. Grier, '33, and their wives, 
hence the name: the EG&G Education 
Center. The five-story center will be 
built as an addition to the Sherman 
Fairchild Building (buildings 38 and 36). 
It will include a lecture hall seating 330 
people, four classrooms, a conference 
room for 125 people and an undergrad¬ 
uate electronics laboratory, and it will 
be ready to relieve the space crunch of 
the Institute's largest department by the 
late spring of 1982. 

The ceremony coincided with the 
50th anniversary celebration of Mr. Ger- 
meshausen's class. His contribution to¬ 


ward the EG&G Center was part of the 
$3,137,009 gift of the Class of 1931. 

Some excerpts from the speakers for 
the occasion; 

Doc Edgerton: “I'm always amazed 
when I give a quiz to see how little of the 
information I gave those kids comes 
back. When I first wondered {sic —a 
typo made by his secretary that he 
thought reievant) into M.i.T. through the 
front door, tuition was $200 a term, i 
remember Vannevar Bush took me 
apart on my first paper; it was like going 
through a lawnmower. I hope we keep 
that up and work these kids over. Of 
course there's a lot of geniuses coming 
here now—we have to be careful with 
them . . . As a iab man i have a biased 
view—ciassrooms and iabs are a very 
important part of the educationai pro¬ 
cess." 

Ken Germeshausen reminisced: 
“When I graduated, after a lot of look¬ 
ing, my only offer was from a trucking 
company; they apparentiy thought it 
would add to their image to have an 
electrical engineer on the staff. Doc 
asked if f'd iike to work with him to seek 
applications for the strobe. Having 
nothing eise to do, i said sure. 

“Our first appiication was for a paper 
company, to study how fibers are 
formed that are used in fibergiass tex- 
tiies. Our eariy pictures worked better in 
the saies department than the engineer¬ 
ing department. 


“We had personal bank accounts 
and a partnership account. As I recall, 
they used to get mixed up now and 
then. 

“We researched other applications 
on weekends and nights. The lamp was 
one of the key elements. The first strobe 
was just a spark gap. It made a tremen¬ 
dous racket and it was not very effi¬ 
cient. 

“Our partnership ended up with over 
100 patents. Business kept getting bet¬ 
ter. Grier joined us in 1934. We thought 
we might start a company and buiid a 
strobescope of our own. Then the war 
came, and Grier went into nuciear 
weapons. Doc into photos, and i ended 
up in the Radiation Lab. Strobe work 
had a marked simiiarity with nuciear 
weapons firing. 

“We came to the conciusion, after 
the war, that we'd start a corporation. 
Through aii the changes, our partner¬ 
ship continued. We got together and 
worked out probiems. Then it termi¬ 
nated in the 60s because of certain con¬ 
flicts between interests. But in order to 
dissoive a partnership, you have to have 
an agreement to start one. So we drew 
up a one page agreement and immedi- 
ateiy dissoived it." 

Bernard O'Keefe, president of 
EG&G; "in 1945, I was assigned to 
M.i.T. as a Naval officer. When I got out 
of the service, i stayed at M.I.T. and put 
an M.I.T. hat on. When we started the 
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Left: They manned shovels in 1981 
with the same carefree spirit they 
swapped oscilloscopes in days long 
past. Left to right at a symboiic 
groundbreaking for the new EG&G 
Education Center on June 4: Howard 
W. Johnson, chairman of the 
Corporation; Paul E. Gray, ’54, 
president; Geraid L. Wilson, ’61, head 
of the Department of Electrical 
Engineering and Computer Science; 
Kenneth J. Germeshausen, ’31, 
chairman of his class reunion gift 
committee; Harold E. Edgerton, Sc.D. 
’31, Institute Professor emeritus; 
Gordon S. Brown, '31, former dean of 
engineering, and Jerome B. Wiesner, 
president-emeritus. (Photo: John A. 
Tucker) 


Right: Pondering the future of General 
Motors’ two-passenger minicar on the 
Kresge Plaza on Technology Day: (left 
to right) Thomas H. Farquhar, ’60, 
senior vice president of Massachusetts 
Financial Service Co.; Herbert H. 
Richardson, ’53, head of the 
Department of Mechanical 
Engineering; and Vincent A. Fulmer, 
S.M. ’53, secretary of the Corporation. 


corporation, I put an EG&G hat on. 
When the academic institution decided 
to get out of defense and military 
research, we moved to Brookiine Ave¬ 
nue. As we grew, i instituted a few con¬ 
trols. 

One of them was a locked stock 
room complete with a wire mesh which I 
put up. Edgerton came in over the 
weekend, decided he needed some¬ 
thing, and cut through the wire mesh. 

“One day I couldn’t find a $10,000 
scope; it turned out Edgerton had 
checked it out and gone off with Jac¬ 
ques Cousteau. When he returned, I 
asked where it was. He said he lost it 
overseas somewhere near Greece. 
“What will we do—it’s government 
property,” I said. “That’s easy,” he 
said. “Fix up the other and change the 
nameplate.” 

Edgerton still calls me “the boy,” he 
added.—M.L 


High Technology to 
the Rescue in Detroit 

Struck down by a landslide of high fuel 
prices and high interest rates, the U.S. 
auto industry is laboriously climbing 
back toward the pinnacle of world lead¬ 
ership it enjoyed for more than 50 
years. Can it reach that peak again? 
And—buffeted by storms of change 
much stronger than ever before—can it 
stay there? 

The magic number is $1,300, Marina 
V.N. Whitman, vice-president and chief 
economist of General Motors, told the 
automotive symposium on Technology 
Day. That’s the cost advantage which 
the Japanese now enjoy over the U.S. in 
making a typical small car. About half of 
that difference is due to the higher cost 
and lower productivity of U.S. labor—a 
difference of about $8 per hour. Dr. 
Whitman said. The rest has to do with 
technology and the cost of materials— 
glass, plastics, and rubber. 

If the U.S. industry is to succeed it 
most conquer this price disadvantage, 
and the solution is obvious: improve 
efficiencies by designing vehicles that 
are easier to manufacture and manufac¬ 
turing systems that are less costly to 
operate. 

Dr. Whitman struck a tender spot for 
Stephen I. Schlossberg, director of gov¬ 
ernment affairs for the United Auto 


Workers. “We will not have feudalism in 
America,” he said, almost shouting. The 
Japanese style of unswerving loyalty to 
job and company is not for the UAW. 
“. . . We don’t do It that way in Ameri¬ 
ca,” he said. 

Elements of Change: Labor, 

Technology, and Demand 

Though both government and manage¬ 
ment representatives at the day-long 
Technology Day symposium agreed 
that the adversarial relationship be¬ 
tween labor and management which 
characterized the 1960s and 1970s is 
fading. Professor Harry C. Katz of the 
Sloan School of Management sug¬ 
gested more problems in the future. 
Recent practice has been that labor 
agreements worked out with any one 
company in the industry automatically 
applied to all the others. But now Amer¬ 
ican companies are “strikingly differ¬ 
ent” in their profitability, said Professor 
Katz, and what unions accept from one 
company they may not accept from the 
next. There’s at least the potential for 
“an explosion of labor-management 
tensions” in the industry, he thinks. 

There’s lots of room for improve¬ 
ment in the U.S. auto industry’s quest 
for better, more economical, and less 
costly designs, said Professor John D. 
Heywood, Ph.D.’65, director of M.I.T.’s 
Sloan Automotive Laboratory. And that 


August/September 1981 


Technology Review A25 





doesn't mean radical change; it means 
gradual optimization of all the systems 
that comprise the modern automobile, 
“a steady effort affecting every aspect 
of the vehicle.” Indeed, Professor Hey- 
wood thinks a 50-percent improvement 
in engine and power-train efficiency is 
possible during the next 20 years; his 
crystal ball for the year 2000 shows cars 
travelling between 40 and 75 miles per 
gallon. 

Howard H. Kehrl, vice chairman of 
General Motors, brought with him to the 
Kresge Plaza an example: a prototype 
two-passenger high-economy GM vehi¬ 
cle rated at over 30 miles per gallon with 
a conventional four-cylinder engine and 
42 miles per gallon with an experimental 
three-cylinder engine. Driven at a stea¬ 
dy 25 miles an hour, this tidy little num¬ 
ber would run for 86 miles on the high¬ 
way before consuming a full gallon of 
fuel. The crowds of alumni who sur¬ 
rounded it throughout the day testified 
to the fact that the nation’s love affair 
with the automobile is by no means 
over; it’s just that our concept of beauty 
is changing. 

Professor Heywood thinks Defroit 
will concentrate during the next decade 
on the middle-size range, where ’’exist¬ 
ing technology can be surprisingly im¬ 
proved” in terms of economy and quali¬ 
ty. Indeed, the U.S. may leave to others 
the task of making tomorrow’s smallest 
cars; Dr. Whitman told the symposium 
that U.S. automakers may turn increas¬ 
ingly to overseas production for their 
lowest-cost lines. 

The New Era of International 
Competition 

The rest of the present century will be a 
period of intense international competi¬ 
tion in automaking, with a shake-out 
among international makers resembling 
the shake-out that took so many fa¬ 
mous names—Hudson, Duesenberg, 
Graham-Paige, Pierce Arrow, Packard, 
and all the rest—off U.S. nameplates in 
the middle of this century. By 1990, said 
Dr. Whitman, perhaps only six or eight 
international producers will be respon¬ 


sible for all the world’s cars. (But Dr. 
Whitman warned her audience of the 
hazards of such a prediction: talking 
about the future of the automobile in¬ 
dustry today is like ’’trying to make a 
long-range weather forecast in the mid¬ 
dle of a hurricane.”) 

Among U.S. assets in the coming 
international showdown is the “enor¬ 
mous data base” represented by the 
U.S. industry’s experience in building 
billions of vehicles. The Japanese have 
been drawing on it: ’’Everything they 
know they learned here in America,” 
said James W. McLernon, president of 
Volkswagen of America, Inc.; ’’they just 
refined it and did a better job of it.” 
After its own review of Japanese auto 
plants. General Motors agrees: ’’They 
enjoy no special technological tools or 
systems,” said Mr. Kehrl. 

There’s still a lot to be learned about 
the automobile; indeed, "it’s astonish^ 
ing how little we know about what goes 
on in an automobile engine,” said Pro¬ 
fessor Heywood, so there’s lots of room 
for improvement. Mr. Kehrl seemed 
more confident; "the technical tools 
needed to improve our efficiency and 
quality are well understood,” he de¬ 
clared, citing several General Motors 
developments in robotics and other 
manufacturing technologies. But both 
agreed that cars of the future will be far 
more sophisticated that those of the 
past—and even of the present. ’’Within 
the next several years,” said Mr. Kehrl, 
’’the auto industry will have changed 
from a medium-technology to a high- 
technology enterprise.” 
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65th Reunion 
Clambake: 

Warm Good Nature 
and Delight in 
Problem Solving 

Ralph Fletcher, ’16, president and act¬ 
ing secretary, stood to give a prayer 
before the clambake luncheon of the 
65th Reunion at Endicott House: 

"A silent prayer to our classmates 
who have departed us and to those who 
are still amongst us,” he said. 

A sumptuous clambake began, then: 
clam chowder, steamed clams with but¬ 
ter, corn, lobsters, and a lime chiffon 
pie, all accompanied by white wine. 

Ralph Fletcher sat on my right, Mrs. 
Fletcher on my left. Mr. Fletcher was 
telling me he was track team general 
manager and graduated with the class 
of '16, although when he came to M.I.T., 
he was to graduate with the class of ’17. 
He said that he feels there should be a 
statue of a beaver in Killian Court, more 
than life size. "The beaver is a symbol 
and we don’t have it on campus ... The 
place could use dressing up—it never 
was properly adorned,” he added. 
"Years ago I could have raised the mon¬ 
ey, but my classmates are all dead and 
gone, and the rich ones are all dead.” 

“Since 1945, we’ve had a reunion 


every year,” said Mrs. Fletcher. 

Other voices at the table filter 
through above the gentle din: 

“What about your nap?” 

“I’m asleep all the time, I can sleep 
with my eyes open.” 

“I’m afraid if they don’t take a nap 
they’ll be asleep at the Pops.” 

Someone was describing Paris on 
Christmas eve: “We started eating at 
midnight, and didn’t stop eating till 
dawn.” 

There was discussion of ciothes, the 
heat, travels, jobs. 

“I never really worked for a living—it 
seemed I was paid to have a lot of fun in 
my career,” said one chemical engi¬ 
neer. “The creative end of anything is 
important and fun,” he counseled. “My 
classmates in 1916 thought working for 
oil companies was the way to make 
money. But I had a feeling for research, 
so I went into the creative end (to the 
dismay of some of my friends). Yet my 
inventions have made fortunes for the 
two companies I worked for—and I 
made money too.” 

The traditional red jackets were ex¬ 
plained to me—only M.l.T. alumni grad¬ 
uated more than 50 years ago can wear 
them. They were an innovation by the 
Class of ’16 for its 50th reunion. 

They reminisced about school. And 
about the problems and professors. 

“When I think of the things I can’t 
remember it’s annoying. But that’s no 



reason your children should push you 
around. My son and I have switched 
roles—he tells me what to do. He’s 
63.” 

“It’s a wonderful magazine. I’ve been 
reading it for 60 years.” 

“If you nap, can you sleep all 
night?” 

“I can’t do what I used to—tomor¬ 
row I’ll be wondering what your name 
is.” 

The permeating sensation through¬ 
out the slow pace of a sultry summer 
day was their warm good nature toward 
each other, their enjoyment of life, and 
their continuing delight in solving puz¬ 
zles and math and engineering prob¬ 
lems.— M.L 
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In Tribute to 
**a Singular 
Fellowship... 
a Quality of Caring” 

Following is the text of the address by 
James R. Killian, Jr., '26, at the Technol¬ 
ogy Day Memorial Service in memory of 
567 alumni reported deceased during 
the preceding year. 

This is a moment of homage as weli as a 
testament of bereavement. For me it is 
a priviieged opportunity to express the 
pride and admiration I feei for those we 
memorialize today and for the overaii 
body of M.l.T. graduates from which 
they have been lost. 

My association with the Institute for 
nearly six decades has afforded me an 
aimost unique opportunity to know a 
vast number of our graduates, inciuding 
many who have passed away. This ex¬ 
perience has convinced me that a 
brusque reticence characterizes our 
corporate fellowship and that this tends 
to ieave unspoken, but not unfelt, a 
deep loyalty and pride. 

Student life at M.I.T., with its profes- 
sionai orientation, its intense work eth¬ 
ic, and its high standards, does not lead 
to the superficial rah-rah spirit present 
in some institutions, it does bring about 
a singuiar feliowship that I have come 
greatly to admire as a distinctive asset 
and hallmark of our institution. 

There are other reasons to pay hom¬ 
age to our aiumni, past and present. 
They have constituted a significant frac¬ 
tion of the leadership and strength of 
our country. By their professionai quali¬ 
ties and their attribute of caring, they 
have contributed to the high purposes 
and the quaiity of our society. Some 
have spent their careers on the great 
highways directing large enterprises or 
heiping to shape the destiny of institu¬ 
tions or, by their vision, to bring about 
an enlargement of life for their famiiies, 
comrades, and associates. Others have 
iived and worked on the quiet byways, 
but through their personal distinction, 
their integrity, and their dedication to 
community service, they have consti¬ 
tuted the very sinews and substance of 
our society. 

Among the deceased we honor to¬ 
day we find exemplifications of these 
varieties of the 'contributing life, and 
these qualities give us reasons to speak 
of them with pride and gratitude as 
cherished sons and daughters of M.i.T. 

The Quality of Caring 

Let me speak for a moment of the quaii¬ 
ty of caring that has been the haiimark 
of so many of our aiumni. To turn to the 
past, I think of Alfred Sloan and how he 


created the Sloan-Kettering Institute for 
Cancer Research and the Sloan Foun¬ 
dation while making his great donations 
to M.I.T. I think of our alumna, Mrs. 
Stanley McCormick, and her farseeing 
contributions to popuiatlon controi. in 
her wili, in which she named M.I.T. as 
her residual beneficiary, she inciuded a 
gracious statement about her special 
interest in the Institute. “Since my grad¬ 
uation in 1904,” she wrote, “I wished to 
express my gratitude to the Institute for 
its advanced poiicy of scientific educa¬ 
tion for women.” 

I think of two present members of 
our Corporation, Cecil and Ida Green, 
husband and wife, who have generously 
supported learning and research in this 
country and overseas, motivated by a 
sustained desire to make the worid a 
better place to live in. And finaiiy, I think 
of two other Corporation members, the 
late Uncas Whitaker and now his wife 
Helen, who together have advanced the 
growth of health sciences at the insti¬ 
tute. 

In the list of those iost to us during 
the past year are the names of two great 
pioneers of America’s preeminent air¬ 
craft industry—Donaid Douglas and 
James McDonnell, Jr. The great compa¬ 
ny founded by Douglas designed and 
built many great aircraft, notably among 
them the famous DC-3, one of the most 
successful and widely used aircraft in 
the history of aeronautics. James 
McDonnell founded the McDonnell Air¬ 
craft Co., another buiider of advanced 
miiitary aircraft and great transporta¬ 
tion pianes. The tides of corporate 
change uitimately led to the merger of 
the Douglas and McDonnell companies, 
thus bringing together two institutions 
founded by these two M.i.T. alumni. 

i recaii an anecdote Donaid Dougias 
once told about himself. While a student 
at M.I.T., he was appointed an assistant 
to Professor Jerome Hutlsaker, who 
was then introducing teaching and re¬ 
search in aerodynamics at the institute. 
One evening, as Douglas told the story, 
Hunsaker had fortuitously seen him at a 
student celebration at what M.I.T. stu¬ 
dents in the Rogers Buiiding once called 
“The Chapel” located in a hotel on 
Boyiston Street. The morning after, 
Douglas inadvertently broke a delicate 
balance which Hunsaker had brought 
from England to use in the first academ¬ 
ic air research tunnel in the United 
States, in a spirit of contriteness Dou¬ 
glas went to Professor Hunsaker and 
submitted his resignation, saying that 
the accident to the balance might not 
have happened if he had not ceiebrated 
so uninhibitedly the night before. Hun¬ 
saker brusqueiy ordered him back to 
work to repair the balance and continue 
the research. Had Hunsaker accepted 
his resignation, concluded Douglas, he 
probably would have wound up in an 
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entirely different kind of career. 


I recall the quality of caring being 
demonstrated when a student at M.l.T. 
suffered an accident which forced him 
to remain in the Infirmary for an ex¬ 
tended period. While he was thus kept 
away from his classes, a young instruc¬ 
tor showed up volunteering to tutor him 
pn the part of the course he was miss¬ 
ing. The alumnus who proudly recalled 
this experience said that the name of 
the instructor who tutored him was Paul 
Gray. This alumnus told me the story 
when we encountered each other unex¬ 
pectedly a month or so ago in Washing¬ 
ton. 

I recall still another example of this 
spirit of caring at the Institute. In 1955, 
my wife was disabled by a stroke and 
for a period was confronted with learn¬ 
ing to walk again. The then-president of 
the Alumni Association came to me to 
report that a group of alumni had volun¬ 
teered to raise funds for the installation 
of an elevator in the President's House. 
The name of this alumnus was Dwight 
Arnold, who In so many ways contrib¬ 
uted to the welfare of the Institute as 
alumni officer and Corporation mem¬ 
ber. He is among those we honor 
today. 

An Interactive Fellowship 

This memorial service holds special 
meaning for those of us in the Class of 
1926, who forgather for our 55th re¬ 
union this weekend. In this single year of 
accounting, the bell tolled for 18 of 1926 
who will not be present. At our reunion, 
however, we will be paying special tilb- 
ute to one member of the class who 
occupies a place in the hearts of us all 
and whom we hold In affectionate ven¬ 
eration. For nearly a quarter of a centu¬ 
ry this rare person, George Warren 
Smith, served as our class secretary 
and by his regular and comprehensive 
class notes kept the members of our 
class in touch with each other in a way 
that enabled us to become members of 
an interactive fellowship that gave char¬ 
acter and friendly coherence to the 
class. 


"... a continuum of strong bonds of 
association, of high purpose, and of 
the love of persons ," said Robert J. 
Holden, associate dean for student 
affairs, describing the mood of the 
memorial service on Technology Day. 
The address in which James R. Killian, 
Jr. ’26 (photo, left) expressed his own 
“pride and admiration" for M.l.T. and 
its alumni is reproduced on these 
pages, and the remarks of Melissa R. 
Teixeira, ’44, are condensed on the 
next page. (Photo: Calvin Campbell) 


George loved the sea, and his enthu¬ 
siasm for sailing led him a decade ago 
to volunteer to raise funds to refurbish 
M.I.T.'s sailing pavillion and to commis¬ 
sion the building of a new fleet of dingh¬ 
ies. Quietly and with telling success, he 
and his volunteer committee raised over 
$300,000. He possessed, too, the quali¬ 
ty of caring about which I have spoken 
and was a beloved contributor to the 
fellowship that brings together the sons 
and daughters of M.l.T. 

The distinguished British economist 
and editor, Walter Bagehot, once ob¬ 
served that nations may at last fail from 
not comprehending the great institu¬ 
tions they have created. For that and 
many other reasons M.l.T. warrants the 
fullest comprehension, and this memo¬ 
rial service furthers that comprehen¬ 
sion. M.l.T. has grown to greatness 
most noticeably in the student years of 
those we memorialize today, and the 
rank and file of our achieving and loyal 
alumni altogether has been one of the 
evidences of its becoming a renowned 
insitution. We acknowledge today the 
collective achievement of their lives as 
they demonstrated the highest aims 
and purposes of the Institute. By their 
good works they remain as members of 
that great society which Wordsworth 
described as consisting of the noble liv¬ 
ing together with the noble dead. 

It was another poet, Stephen Spen¬ 
der, who summed it up: 

/ think continually of... 

The names of those who In their lives 
fought for life. 

Who wore at their hearts the fire’s cen¬ 
ter. 

Born of the sun they traveled a short 
while toward the sun. 

And left the vivid air signed 
with their honour. 

It is a privilege for me to say these 
words in the presence of the families 
and friends of those to whom this me¬ 
morial service is dedicated. 
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.. the Joy of 
Discovery” 

Among the recollections of alumni by 
Melissa Wood Jeixeira, '44, at the 
Memorial Service on Technology Day, 
June 5 (Mrs. Teixeira’s husband, the 
late Newton A. Teixeira, '44, was 
among those memoralized by the 
service): 


attention to detail, and his devotion to 
the tasks he accepted. He was a teach¬ 
er. 

If he took an active role in alumni 
activities, he was continually impressed 
by today’s students; they were more 
involved in life around them than he had 
been as a student. 

He loved his fellow man and tried to 
make life better for him and himself. He 
was continually concerned with man’s 
seeming preoccupation to destroy him¬ 
self and his world and did what he could 
to stop the trend. 

He delighted in the discovery, and 
later the observance, of the beginnings 
of life. ... He spent many free hours 
reading. . . . Among others, his library 
contained books on philosophy and reli¬ 
gion, management, science and psy¬ 
chology . .. languages which had been 
learned and others to be learned in the 
future. 

He gave me many things in life and 
helped me appreciate knowledge, find 
the joy of discovery, know the depth of 
friendship, and enjoy life itself. 


In most cases it was his approach to life 
which attracted him to M.l.T. He was not 
content to scratch only the surface of 
life. He wanted to dig deeper into its 
order and its mysteries. He found he 
needed to know how things related to 
one another, particularly after he had 
seemingly devoted his attention to one 
small detail.... He was constantly try¬ 
ing to place each discovery in its proper 
order of things. As time passed, order 
became acceptable and the mysteries 
deepened. 

Each organization and each individu¬ 
al who met or worked with him became 
influenced and impressed by him, his 



It was a reunion for Dr. Carola 
Eisenberg, too: she's now dean of 
students at Harvard Medical School, 
but she came back on June 5 to be 
greeted by Gary Duke Speer, '76, who 
made Carola (she was dean for student 
affairs at M.l. T. from 1972 to 1978) an 
honorary member of the class. (Photo: 
Gordon R. Haff, '79) 


The bicycles he rode at M.l. T. SO years 
ago never looked like this. But with 
help from Professor David Gordon 
lV//sor7 (left), the "old grads" caught on 
fast enough to the trick of riding a 
recumbent two-wheeler. It was all 
publicity for Velocity Group, the M.l. T. 
students who are building a human- 
powered vehicle to challenge the world 
speed record (see pages A16-17). 
Photo: Bradford Herzog 
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I 

Chril Engineering 

Hayrattin Kardaatuncar, S.M.’57, reports from He¬ 
fei Polytechnical University, Hefei, Anjul, In the Peo¬ 
ples Republic of China, that he was the principal 
organizer of the First Invitational Rnite Element 
Symposium at the university at the end of May; 300 
Invited Chinese engineers and scientists attended, 
and Professor Theodore H. Plan, Sc.D.’48, of the 
M.l.T. Department of Aeronautics and Astronau¬ 
tics, who has made pioneering contributions to the 
field, was guest of h^or. 

T. William Lambs, Sc.D.’48, retired as Edmund 
K. Turner Professor of Civil Engineering at the end 
of the 1980-81 academic year, culminating a 36- 
year career on the M.l.T. faculty. During that period 
ho has boon a major contributor to the science and 
practice of soil mechanics in such geotechnical 
subjects as foundations and underground con¬ 
struction, soil technology, and soil stabilization. A 
conference to review these contributions and future 
developments in this geotechnical field will be held 
in Professor Lambe's honor at M.l.T. next Septem¬ 
ber 24 and 25. 

Professor Lambe came to M.l.T. in 1943 for grad¬ 
uate study from North Carolina State University, 
and he joined the faculty one year after receiving 
his doctorate from the Institute. He assumed the 
Edmund K. Turner chair in 1969 when it was 
founded to honor one of the department's first 
graduates. Professor Lambe has been engaged in 
major engineering projects throughout the U.S. and 
in Venezuela, Iraq. Jamaica. Turkey, Libya. Jordan, 
Holland, and Japan. He has lectured in a number of 
countries, including a Terzaghi Memorial Lecture In 
Istanbul in 1973 and the Terzaghi Lecture for the 
American Society of Civil Engineers in 1970. 

Stanley Whits, S.M.'76,writes. “The small con¬ 
sulting firm that I am associated with, Han-Padron 
Associates, is growing. We are currently In a joint 
venture with a construction company on the de¬ 


sign/construction of a coal transfer facility south of 
New Orleans. HPA Is doing all engineering and I am 
project manager." . . . Francois Rollin, S.M.’79, 
writes that he is currently working in France (Nor¬ 
mandy) as a project manager for Esso S.A.F., the 
French subsidiary of Exxon, involved In construc¬ 
tion projects related to unit modernization and 
storage facility extension at the refinery of Port 
Jerome. . . . Dennis A. Roth, S.M.’72, has been 
presented the 1981 Pittsburgh Young Civil Engi¬ 
neer Award as the "outstanding young civil engi¬ 
neer of the year" by the Pittsburgh section of the 
American Society of Civil Engineers. .. Edward B. 
Kinner, Sc.D.’TO, has been promoted from project 
engineer to a principal, director, and senior vice- 
president of the firm of Haley & Aldrich, Inc., Cam¬ 
bridge. Mass_Joseph J. Rixner, S.M.'68, former 

associate and vice-president of Haley & Aldrich, 
has been appointed manager of Its affiliate firm, 

H&A of Rochester. New York-Austin W. Batts, 

S.M.'38. senior vice-president, Southwest Re¬ 
search Institute, was presented the Institute of 
Environmental Sciences Monroe Seligman Award 
lor his confributions toward the furthering of the 
purposes of the Institute. 



Mechanical Engineering 

William T. Hogan, Sc.D.'59. who has been first 
vice-president for academic affairs since 1977 of 
the University of Lowell, Mass., has been named 
president, effective June 1. 1981. . . . Richard L. 
Schapksr, S.M.'57. founder and principal consul¬ 
tant of S2 Corp.. Haverhill. Mass., has been elected 
president of Northern Essex Community College 
Foundation. . . . Nicholas R. Tomassatti, S.M.'58. 
has been appointed vice-president of marketing 
and customer support of the Commercial Products 
Division of United Technologies Pratt and Whitney 
Aircraft, East Hartford, Conn., responsible for the 
Middle East. Africa, and India-Abdutkarim Kar, 


Professor Hayrettin Kardestuncer, 

S.M. '75, and his family will return to 
the University of Connecticut this fall 
after serving as guest on the faculties 
of several Chinese Universities. Ms. 
Kardestuncer (left) is completing 
research on a doctoral dissertation on 
Turkic languages spoken in Xinjiang 
Province, and the three children — 
Rana (10), Tarkik (12), and Erik (15)— 
have been learning Chinese as 
students in the public schools. 


Ph.D.’80, has been appointed assistant professor 
of mechanical engineering at Istanbul Technical 
University. 

Jon A. Andresan, S.M.'73. has been promoted to 
systems engineer in the Engineering Department of 
Southern Pacific Transportation Co. .. . Robert G. 
Bowia, '38. of Rochester, N.Y., retired director of 
government and education markets of Eastman 
Kodak Co., died on April 2,1981. while vacationing 
in the Apache National Forest, N. Mex. 



Materials Science and Engineering 

Alan Bleier, assistant professor of ceramics, has 
been designated to hold the Corning Glass Assis¬ 
tant Professorship, the result of a Corning Glass 
Works grant to support M.l.T. work bridging the 
sciences of ceramics processing and colloid chem¬ 
istry. The link between the fields—the formation 
and properties of fine particulates—is one key 
Issue in a new Ceramics Processing Research Lab¬ 
oratory at M.l.T. in which Professor Bleier will work. 

. . . Hugo R. Larson, Sc.D.'SI, director of metallur¬ 
gical research at Abex Corp., Mahwah, N.J., has 
been named a 1981 recipient of the Award of Merit 
by ASTM, cited for research in the advancement of 
v^untary standardization in test methods and 
specifications for iron castings. . . . Lisa C. KMn, 
Ph.D.'77. has been promoted to associate profes¬ 
sor of ceramic science and engineering, with ten¬ 
ure, at Rutgers University and is involved in 
research on glass, glass-ceramics, and sol-gel 
technology. 

IV 

Architecture 

Charlas B. 'Pioinsen, M.Arch.'63, former executive 
vice-president and chief development officer, has 
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Congratulations to the new Corning 
Assistant Professor, Aian Bieier (right) 
of Materiais Science and Engineering 
from John R. Hutchins, Hi, Ph.D.'SQ, 
vice-president and director of research 
at Coming Giass Works. (Photo: Calvin 
Campbeii) 



T.W. Lambe 


Symposium for Lambe 

"Geotechnical Engineering—Past, Pre¬ 
sent, and Future” is the title of a two- 
day symposium in honor of Professor T. 
William Lambe, Sc.D. ’48, scheduled for 
September 24 and 25, and all alumni of 
the Department of Civil Engineering— 
and others interested in the subject— 
are invited. 

Professor Lambe, who joined the 
faculty of the department in 1945, re¬ 
tired last July 1 after a distinguished 
career in teaching and research in the 
field. The symposium will include a sum¬ 
mary of Professor Lambe’s own work as 
well as papers on future research and 
practice in the field. For further informa¬ 
tion: Professor Robert V. Whitman, 
Sc.D. ’51, Room 1-380, M.I.T., or 617/ 
253-7127. 


been named president and chief executive officer 
of CRS Group, Inc., a Houston, Tex., construction 
coTKem. . . . Barnard Jensen, M.Arch.’SS, has 
joined the San Francisco, Calif., office of Hellmuth, 
Obata and Kassabaum, Inc., Architects, Engineers, 
Planners, and Associates. . . . Isabol King Brad¬ 
shaw, M.Arch.'72, writes. "In the last year, I have 
operted my own office, the Bradshaw Architects, 
and have four employees.'’ . . . David Jeremiah 
Hurley, M.Arch.'SS, recently won a Citation of Merit 
In the 1981 Innovations In Housing national resi¬ 
dential design competition. His entry, described as 
“on the leading edge of single-family home design, 
used a unique cocv^ept of external thermal shutters 
coupled with insulated glass panels and light con¬ 
trol blinds for passive solar heating." 

Jamas W. Partlow, M.Arch.'73, Is presently an 
associate with Falick/Klein Partnership, Houston, 
Tex., an architectural firm.... Thomas L. Hansen, 
M.Arch.'39, professor emeritus of the University of 
Colorado School of Environmental Design, pas^ 
away in Denver, Colo., on April 1, 1981. He was 
appointed heed of the Department of Architecture 
and Architectural Engineering at the university In 
1952, and also taught at the Overseas Education 
Institute in Grertoble, France, Washington State 
University, North Dakota State University, and the 
University of Washington. 

V 

ChBinistry 

Professor David N. Hume, who taught analytical 
chemistry at M.l.T. since 1947, retired at the end of 
the 1980-81 academic year. In Just under 35 years 
of active teaching. Professor Hume has guided 
nearly 50 students to Ph.D. degrees, and he has 
published over 135 technical papers in electro¬ 
chemistry, environmental trace analysis, statistical 
methods, and complex-ion equilibria. 

Following graduation from the University of Min¬ 
nesota (Ph.D. 1943), Professor Hume joined the 
Manhattan Project at the University of Chicago and 
later worked also at the Clinton Laboratories. Oak 
Ridge, Term., where he was in charge of research 
groups studying the analytical chemistry of plutoni¬ 
um and othw fission products. He holds the Rsher 
Award in analytical chemistry of the American 
Chemical Society, and he's taught as a visiting lec¬ 
turer or fellow at the Technical Univeristy of Den¬ 
mark, the Swiss Federal Institute of Technology, 
the Royal (Swedish) Institute of Technology, and 
the Wo^s Hole Oceanographic Institution. 

Stefan Unger, Ph.D.'TI, writes that he has 
organized the 1981 Gordon Research Conference, 
"Quantitative Structure Activity Relationships,” 
dealing with many facets of computerized drug 
design. . . . J. Stuart Fordyce, Ph.D.'59, reports 
that he has been appointed acting chief. Solar Elec¬ 
trochemistry Division, NASA Lewis Research Cen¬ 
ter on July 1, 1981. Prior to this appointment, he 
has been deputy chief (for 18 months) and chief of 
the Electrochemistry Branch at NASA since 1966.. 

.. J. Throck Watson, Ph.D.'65, has been awarded 
the Citation of Merit by Iowa State University's Col¬ 
lege of Sciences arul Humanities. The citation is 
awarded to the most distinguished alumnus or 
alumna who received a bachelor's degree from the 
college at least 20 years prior to rmmination for the 
award and has demonstrated outstanding achieve¬ 
ment and national or International reputation In his 
or her area of endeavor. 

Frank VeUaccio, Ph.D.'74, a faculty member 
since 1974 at Holy Cross College, has been pro¬ 
moted to the rank of associate professor, with ten¬ 
ure_Maryalice C. Moore, Ph.D.'43, professor of 

chemistry a^ chairwoman of the department for 
18 years at Stonehill College, Easton, Mass., has 
been awarded an honorary degree from the college 
at its 1981 Commertcement Exercises. . . . George 
Lukas, Ph.O.'63, has been appointed director of 
pharmaceutics and pharmaceutical technology for 
the Pharmaceutical Division of CIBA-GEIGY, Sum¬ 
mit, N.J. He joined the firm in 1964 and has held 
several positions of increasing responsibility. . . . 
Warren N. Baxter, Ph.D.'53, of Houston, Texi, 
passed away on November 9, 1960. ... Dewey J. 


SandeU, Jr., Ph.D.’49, former vice-president of 
Carrier Corp., Syracuse, N.Y., died on March 8, 
1981. 

VI 

Electrical Engineering 
and Computer Science 

Two awards for his service to the department came 
to John A. Tucker, director of Course Vl-A, this 
spring: 

□ M.I.T.’s Gordon Y. Blllard Award in recognition 
of "exemplary service." The citation noted Mr. 
Tucker’s success as "perpetual enhancer of stu¬ 
dent-faculty relations ... and warm friend to every¬ 
one whose path you cross, wherever located and of 
whatever age. You have striven unflaggingly to 
make your department and M.l.T. memorable lor 
each of us in not only intellectual but also emotional 
terms,” said the citation signed by President Paul 
E. Gray, '54. 

□ A special service award of Tau Beta PI, the 
national engineering honor society, "in grateful 
appreciation for his 25 years of outstanding service 
as adviser to the Massachusetts Beta (M.l.T.) Chap¬ 
ter.” 

Two members of the departntent faculty. Profes¬ 
sors Gerald P. Dinnaan and John M. Wozancralt, 
Sc.D.'57, retired during the 1980-81 academic 
year. Dr. Dlnneen was principally associated with 
Lincoln Laboratory during his M.l.T. career, having 
come there as a staff member in the Data Trans¬ 
mission Group in 1953. By 1966 he was associate 
director of the laboratory; he became Its director in 
1970 and In 1977 resigned to accept the post of 
assistant secretary for research and development 
of the Air Force in Washington while continuing (on 
leave) his association with the M.l.T. faculty. 

Professor Wozencraft, a specialist In computer 
sciertce and communication theory, came to M.l.T. 
as a graduate student In 1950 and joined the faculty 
In 1957 upon completion of his doctorate. 

To Assistant Professor Erich P. Ippen, '62 (with 
Charles V. Shank of Bell Laboratories), the $1,000 

R. W. Wood Prize of the Optical Society of America 
for pioneering work in high-speed sjjectroscopy 
and Its application to studies of semiconductors 
ar)d biological materials. . . . Wilbur B. Davenport, 
Sc.O.'43, Professor of Communications Science 
and Engineering has received the 1981 Pioneer 
Award bestowed by Aerospace and Electronic Sys¬ 
tems Society for his contributions in the develop¬ 
ment of spread spectrum communications. . . . 
Thomas F. Jonas, Sc.D.'40, Vice-President for 
Research at M.l.T., has been elected vice-president 
of public affairs of the American Society for Engi¬ 
neering Education. 

Robert E. Lee, S.M.'68, has joined Computer 
Sciences, Inc., as a finance consultant associated 
with Its Infonet Division, New York City.... Paul J. 
Shaver, Sc.D.'62, has recently been elected presi¬ 
dent of Xciton Corp., Latham, N.Y., manufacturer of 
solid state light sources. . . . Joseph Bordogna, 

S. M.'60, a teacher and administrator at the Univer¬ 
sity of Pennsylvania for the past 17 years, has been 
appointed dean of the School of Engineering and 
Applied Science.... J. Kenneth Watson, S.M.'55, 
writes, “I am on sabbatical leave from the Universi¬ 
ty of Rorida for nirte months, and I’m visiting pro¬ 
fessor of electrical engineering at the California 
Institute of Technology, affiliated with the Power 
Electronics Group.” . . . Edward E. David, Jr., 
Sc.D.'47, president of Exxon Research and Engi¬ 
neering Co., and former science adviser to the 
President, has been elected a trustee of the Uni¬ 
versity of Rochester. . . . James R. Melc h er, 
Ph.D.'62, has recently written Continuum Electro¬ 
mechanics published by the M.l.T. Press, Cam¬ 
bridge, Mass. . . . Paler G. Jessel, Ph.D.’72, has 
joined Integral Data Systems, Inc., Milford, N.H., as 
vice-president of engineering. 

David L Konsowsky, Sc.D.'52, Is currenty presi¬ 
dent of Damon Corp., Needham, Mass. The firm is 
making a bid to become "a total broad-spectrum 
company in biotechnology" with the creation of a 
new subsidiary, Damon Biotech, Inc., focusing on 
development of interferon, monoclonal antibodies. 
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cancer diagnostics and vaccines. . . . Nelson E. 
Bolen, S.M.’SO, has been promoted from depart¬ 
ment head of Information Distribution Systems to 
associate technical director at MITRE Corp.. Bed¬ 
ford, Mass. 

Vl-A Program 

Ninety-four new students began their affiliation with 
the Vl-A program in June, the majority of them 
heading out for their first company as^nments 
this summer. The largest number of students, ever, 
applied for Vt-A, 195; and 152 of these appeared on 
the company preference lists. Unfortunately, as 
reported in the April Issue, the department had to 
limit the size of the program by restricting the num¬ 
ber of new students allowed to join (approximately 
65) in each of the next three years. Unfortunate, 
too, is that rr>any, many companies expressing a 
desire to )oin the program have had to be told of 
the current limitation. This was the first year that 
some of the participating companies could rtot have 
as many new students as they wished. 

Technology Day, June 5th, found a number of 
Vl-A alumni visiting the Vl-A Office: Robert J. Cald- 
waH, '36, chairman and chief executive officer of 
Califomla Products Corp.; Michael L Harvey, '72 
with Booz, Allen and Hamilton; Henry C. Johnson, 
'36; H. DuBoee Montgomery, '71, managing direc¬ 
tor of Menlo Venture Capital; Lawrence G. Peter¬ 
son, '36, retired; Roger E. Robertson, '41, retired; 
Jack L. RosenMd, '56, a member of the research 
staff at IBM's Watson Laboratories: Andrew J. 
VHarbl, '56, executive vice-president of LInkabit 
Corp.; and Stanley E. Webber, '41, president of 
Litton Industries. 

Among those Vl-As celebrating their 50th re¬ 
union who met Director Tucker were: Albert E. 
Coleman, '31; Harold J. Davis, '31; Arthur C. Don¬ 
ovan, '31; Howard L. Richardson, '31, class presi¬ 
dent: and Donald B. Sinclair, '31, retired president 
of General Radio Co. These, and others, also 
attended the groundbreaking ceremonies tor the 
new E.G. & G. Education Center to be constructed 
between Buildings 24, 36 and 38 for occupancy by 
October 1982. 

Seen at the Technology Day luncheon were Wil¬ 
liam E. Northfield, '56, president of Computer 
Devices, Inc., and Walter C. Kinzingar, '51. Walt's 
son, Arthur W., '83, Is In this year's new Vl-A class, 
and he has a younger brother who was in this year's 
freshman class. 

Michael U Bushnell, '74 is with Appiicon, Inc. He 
came in and talked with Mr. Tucker in April and has 
decided to pursue a master's degree in computer 
science at Carnegie-Mellon starting in the fall. We 
wish him luck In this endeavor. 

A number of Vl-As attended M.I.T.'s Spring 1981 
VLSI Research Review Conference on May 18; Pro¬ 
fessor Richsrd B. Adlar, '43, James J. Cherry, '78, 
Mark T. Fuccio, '80, David M. Goddaau, '79, Brian 
D. Hamilton, '79, John C.L. Hou, '81, Edward W. 
Maby, '74, Peter M. Ostarbarg, '78, John J. Paulos, 
'79, and Richard S. Withers, '75. 

This June five of our Vl-As received Ph.D.s; con¬ 
gratulations to George M. Blaszcynski, '71, Gaof- 
Iray J. Bunza, '74, Mark F. Davis, '69, Donald S. 
Levinstone, '72, and Arthur V. Radun, '77. Dr. Bun¬ 
za has joined GenRad and Dr. Radun has joined his 
Vl-A company. General Electric/Pittsfield. A Ph.D. 
celebration party for Geoff was held at the home of 
Bradford E. Hampson, '75 in Framingham, Mass. 
Other Vl-As attending Included Steven L. Bates, 
'74, Lawrence Keman, '75, Gordon M. Uoki, '77, 
and Director Tucker. 

Others whose name appear in the Vl-A Visitors 
Book since last writing and are not mentioned 
above include: Thomas H. Crystal, '59 (and son 
Michael), on the research staff of IDA; Leonard N. 
Evenchik, '77, with Bolt Berartek and Newman: 
Craig E. Goldman, '60, with PRIME Computer; 
Jeffrey J. Held, '76, staff consultant for Network 
Strategies; Steven D. Krueger, '80, with Texas 
litstruments: Philip 0. Martel, '71, with General 
Electric/Piltsfield; Kenneth A. Perulski, '79, with 
Kodak Research Laboratories: Shahram ShirazL 
'75, with Bain and Co.; and Kevin D. Stoddsrt, '71, 
with Watkins-Johnson. 

Attending a meeting with Mr. Tucker at Hewlett- 


Packard's Waltham Division was Thomas C. North, 
'57, representing Hewlett-Packard's Andover Divi¬ 
sion. While there Director Tucker ran into Paul R. 
Skar, '78, who is employed at the Waltham Divi¬ 
sion. 

It is with great sadness we report the death, last 
April, of Professor Marcy Eager. Professor Eager 
joined the M.l.T. faculty following World War II, dur¬ 
ing which time he had been affiliated with the M.l.T. 
Radar School. In 1954 he joined the Vl-A Office 
under, then, Vl-A Director Professor Eugene W. 
Boehne, '28, and he served as assistant in that 
office until his retirement in 1963. Many, I know, will 
remember Professor Eager's counsel and sincere 
interest in Vl-A students. 

Lastly, Frank T. DeWolf, '40, writes that he 
retired June 1 from General Electric where he 
began as a Vl-A student. His new address is: 2305 
Cass St., Sarasota, FL 33581. We hope he enjoys a 
well earned retirement! 

May I also use this forum to thank all those who 
wrote in support of my receiving M.I.T.'s presti¬ 
gious Blllard Award (see the Course VI notes abov^ 
this spring. It was a great honor for me and for my 
12 years as director of the Vl-A program. 

Thanks, too, to many Vl-A alumni/ae who have 
said how much they appreciate these reports. If you 
have news, please send it Into the the Vl-A Office 
for us to pass along.—John A. Tucker, Vl-A Office, 
Room 38-473, M.l.T., Cambridge, MA 02139. 

VII 

Biology 

David Bostein, Professor of Gertetics In the defiart- 
ment at M.l.T., has been elected a member to the 
National Academy of Sciences... . Cecily Cannan 
Selby, Ph.D.'SO, dean for academic affairs at the 
North Carolina School of Science and Mathemat¬ 
ics, Durham, and former headmistress of the Lenox 
School, New York City, was married on February 
22, 1981, to James S. Coles, former president of 
Bowddn College who is now president of the 
Research Corp., New York City. ... Linda L. Spra- 
mullia, Ph.D.'73, has been promoted to associate 
professor of chemistry, with tenure, at the Universi¬ 
ty of North Carolina. . . . Emanuel Goldman, 
Ph.D.’72, writes, “I am currently assistant professor 
of microbiology at New Jersey Medical School, 
have received the 1980 Faculty Exceptional Merit 
Award, and was runner-up tor the 1981 Graduate 
Student Association Distinguished Scientist Award. 

I still dabble in film criticism from time to time." ... 
(aoorga J. Coogan, '39, chairman of the Everett, 
Mass., Board of Assessors and former director of 
the Massachusetts Division of Water Supply, 
passed away on April 5, 1981. A lifelong resident of 
Everett, he served 30 years on the Board of Asses¬ 
sors and retired as director of the Division of Water 
Supply, supervising all water supplies in Massachu¬ 
setts, in 1980. During his career he was honored 
with the George Warren Fuller Award as the water 
utility's Man of the Year, and with the Dexter Brack¬ 
ett medal from the New England Water Works 
Association for his 36 years of service to the state. 

VIII 

Physics 

George Barnard Benedek, Alfred H. Caspary Pro¬ 
fessor of Physics and Biological Physic in the 
department at M.l.T., has been elected a member 
to the National Academy of Sciences.... PiiaciHa 
J. Benson, S.M.'79, and Jacqueline Hewitt, both 
doctoral candidates in the department, have been 
awarded Amelia Earhart Fellowships by Zorrta 
International Service Organization of Executive 
Women in Business and the Professions. Ms. Ben¬ 
son, who also held an Earhart fellowship last year, 
is taking courses In astrophysics and doing re¬ 
search in radio astronomy; and Ms. Hewitt Is work¬ 
ing in cosmology_Cyril Harris, Ph.D.'45, profes¬ 

sor of architecture arid electrical engineering at 
Columbia University was awarded an honorary 
degree by the New Jersey Institute of Technology at 


Jonathan Allen Heada RLE 

Professor Jonathan Allen, Ph.D.’68, 
whose research Is In the areas of 
speech processing, computational lin¬ 
guistics, computer architecture, and in¬ 
tegrated electronics, is now director of 
the Research Laboratory for Electron¬ 
ics. He succeeds Professor Peter A. 
Wolff, who last spring became director 
of the Francis Bitter National Magnet 
Laboratory. 

Professor Allen is a member of the 
Department of Electrical Engineering 
and Computer Science, and he served 
under Professor Wolff as associate di¬ 
rector of RLE, where he correlated the 
activities in engineering and communi¬ 
cations. His special tasks were to inter¬ 
face hardware and software programs 
in RLE and to strengthen ties between 
RLE’s engineering and linguistics 
groups. 

Professor Allen came to M.l.T. for 
graduate study after receiving bache¬ 
lor’s and master’s degrees from Dart¬ 
mouth. At Bell Telephone Laboratories 
from 1962 to 1968, he was invoived with 
the design of telephone information and 
vocodor systems. Since then, at M.l.T., 
his research has been on speech recog¬ 
nition and conversion systems. 


its 1981 Commencement Exercises in recognition 
of his work in acoustics. His work is applauded In 
concert halls throughout the world: the John F. 
Kennedy Center for Performing Arts and the Metro¬ 
politan 0|)era House and Avery Fisher Hall at Lin¬ 
coln Center. 

X 

Chemical Engineering 

J. Bert Bunnell, Sc.0.'72, writes, "I have recently 
started a new company, Bunnell Life Systems, Inc., 
to develop and manufacture medical life support 
equipment. I am presently serving as president and 
chairman of the board." .... Michel L. Beeson, 
S.M.'60, president and chief executive officer of 
CertaInTeed Corp., has been elected a director of 
Fidelcor, Inc., Rosemont, Penn., a bank holding 
firm.... Robert D. Anding, S.M.'49, president artd 
director of Essochem Europe, Inc., has been named 
president of Exxon Chemical Americas, Houston, 
Tex., effective on August 1, 1981. 

Robert B. Flanders, S.M.'58, reports, "Still doing 
my thing as senior applications engineer at NRC, 
Inc. Best job I had in 43 years. Just turned 65— 
hope to keep going until 75?" . . . Brian Meed, 
S.M.'22, a retired engineer with Exxon, passed 
away on January 3. 1981. . . . Rex Shanks, Jr., 
S.M.'49, a chemical engineer in the marketing 
department with the Exxon Company U.SA., Hous¬ 
ton, Tex., and a member of the American Institute 
of Chemical Engineers and the American Chemical 
Society, passed away on June 1,1981; he had been 
with Exxon since graduating and was deeply de¬ 
voted to his avocation of symphonic and piano 
music. He was an engineering graduate—class of 
1947—of Texas A&M University and served in the 

United States Army from 1944 to 1947_Frank 8. 

Bonham, Jr., S.M.'41, of Chesterfield. Mo., passed 
away on January 8, 1981; details are not available. 
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XI 

Urban Studies and Planning 

Richard Conway, S.M.'57. was appointed corpo¬ 
rate devetopment fellow by Union Carbide Corp. In 
March 1981. . . . Richard L Schulze, M.C.P.’70, 
was appointed vice-president and counsel for de¬ 
velopment of the Hyatt Corp., Rosemont, III., a 
hotel management concern. . . . David Mann, 
M.C.P.'67, previously chief staff planner for neigh¬ 
borhoods, has been named Hartford’s (Conn.) Dep¬ 
uty Director of Planning. . . . Stewart G. Green, 
S.M.'47, of Seattle, Wash., passed away on Decem¬ 
ber 8, 1980. 

XII 

Earth and Planetary Sciences 

Professor Frank Press, who was on leave from his 
chair as Robert R Shrock Professor Geophysics 
and Institute Professor from 1976 to 1980 to serve 
as science adviser to President Jimmy Carter and 
director of the White House Office of Science and 
Technology Policy, retired to the rank of professor 
emeritus coincident with becoming the 19th presi¬ 
dent of the National Academy of Sciences on July 
1 . 

A graduate of the College of the City of New York 
(B.S. 1944) and Columbia (Ph D. 1949), Dr. Press 
was a relatively late arrival at M.I.T.; before coming 
to Cambridge in 1965 he had been six years on the 
faculty at Columbia and ten years at California 
Institute of Technology, where for eight years he 
was director of the Seismological Laboratory. But 
at a reception in his honor last spring. Dr. Press was 
outspoken in his affection for M.I.T.; "This is my 
home institution,” he said—"the place where I 
blossomed." And, he said, he wants to maintain 
"some sort of connection, to help out in any way I 
can.” 

Professor Press’ scientific activities have been in 
seismology and the study of the interior of the 
earth, moon, and planets. Today observations of 
seismic surface waves and oscillations, which he 
first identified, are the most powerful techniques for 
the study of the structure and properties of the 
earth’s crust and deep interior. 

John GWe, Ph.D.’64, who currently heads the 
Global Observations, Modeling, and Optical Tech¬ 
niques Project at the National Center for Atmo¬ 
spheric Research. Boulder, Colo., has been elected 
a fellow of the American Meterological Society.... 
Francisco Quarol-Suna, S.M.’68, reports, “After 
six-month leave working for a private company I 
have come back to the National University of Mexi¬ 
co as chairman of the Department of Geology and 
Geotechnics of the Division of Earth Sciences at the 
School of Engineering.” 

XIII 

Ocean Engineering 

FsndaN Marbury, S.M.’S2, writes that he now has a 
naval architectural practice in Chevy Chase, Md. 
His major activity is studies of ship operating 
speeds. . .. Harold L. Young, S.M.’60, commander 
of the Portsmouth (N.H.) Naval Shipyard, has been 
promoted to rear admiral; previous assignments 
have included submarine service and shipyard 
quality assurance. 

On June 15, Captain David V. Burka, Ph.D.’72, 
relieved Captain John H. Swooney, O.E.’60, as 
Commanding Officer of the NROTC atKl Adminis¬ 
trative Unit at M.l.T. and head of the Xlll-A Program 
in ceremonies held aboard the U.S.S. Constitution. 
At that time it was announced that the program, 
which has been in continuous operation since 1901, 
would have Its first women officers. Among the 16 
U.S.N. personnel starting the course this June 
were: Stephanie Lynne Coulter, Debra Lee Deacon, 
and Robin Lee Hiddeman.—John H. Sweeney, 
department head. Naval Science, M.I.T., Room 5- 
317, Cambridge, MA 02139. 


XIV 

Economics 

Daniel Little McFadden, professor of In the depart¬ 
ment at M.I.T., has been elected a member of the 
National Academy of Sciences... . George Shultz, 
Ph.D.’49, is currently president of the Bechtel 
Group, Inc., a newly created holding company of 
the Bechtel Corp_David Baislay, Ph.D.’65, pro¬ 

fessor of economics at Boston College and a vis¬ 
iting professor at M.I.T., has recently co-authored 
Regression Diagnostics Identifying Inftuentlal Data 
artd Sources of Cotinearify, published by John 
Wiley & Sons. This book provides the practicing 
statistician with new tools for assessing the quality 
and reliability of his regression estimates. . . . 
Edward J. Kane, Ph.D.’60, professor of finance and 
economics at Ohio State University, Columbus, has 
been elected to receive the first annual Pace Setter 
Outstanding Research Award and also received a 
1981 University Distinguished Teaching Award. The 
Pace Award identifies the leading faculty member 
In the OSU College of Administrative Science. 

XV 

Management 

John F. Collins, who served for eight years as may¬ 
or of Boston and then joined the M.l.T. faculty in 
1968 to work with Professor Jay W. Forrester, 
S.M.’4S, in the field of urban dynamics, retired dur¬ 
ing the 1980-81 academic year. He had recently 
been serving as consulting professor spending 
much of his time in a law practice in Boston. Profes¬ 
sor Collins was influential in setting the direction of 
teaching in management, political science, and civil 
engineering during and after the years of the "ur¬ 
ban crisis" of the 1970s. 

Oswald Hake, S.M.’59, writes, “After 20 years in 
big Industry (Phillips and GTE), I have now set up 
my own company. Dr. Hake & Pamer GMBH, man¬ 
agement consultants, specializing in serving U.S. 
companies setting up operations in Germany." . .. 
Paul V. Cusick, Jr„ S.M.’71, former vice-president 
and controller of BayBank Merrimack Valley, 
Mass., has been promoted to senior vice-president 
and controller. . . . Robert Caylelf Weiss, S.M.’74, 
joined Amerada Hess Corp. as assistant manager 
of corporate planning. . . . MHes M. Harbur, 
S.M.’77, has left Strategic Planning Associates in 
Washington, D.C., and joined Bain & Co. in Boston. 

... Moniqua A. Pliwila, S.M.’76, writes, "I am work¬ 
ing as a senior sales representative at Corning 
Glass Works, Santa Clara, Calif., and am enjoying 
the heck out of selling. Hello Peter Lamb, Rich Hor- 
witz. Professors Hax and Lanzenauer. Where are 
you, Harvey Berger?" 

DonaM C. Carroll, Ph.D.’58, dean of the Wharton 
School of Business of the University of Pennsylva¬ 
nia, has been elected a director of MacAndrews & 
Forbes Group, Inc., New York City. . . . Donald C. 
Waltars, S.M.’67, has been named yice-president 
for finance, controller, and chief financial officer of 
the Dow Coming Corp., Midland, Mich.... EugaiM 
SoHamo, S.M.’66, has resigned from his position 
as president and chief executive officer of Moore 
McCormack Energy, Inc., Dallas, Tex., to set up his 

own oil and gas company_Thomas R. Williams, 

S.M.’54, chairman and chief executive officer of the 
Rrst Atlanta Corp., has been elected a director of 
Eastern Air Lines, Inc.; Miami, Fla. . ... Sidney B. 
Jaffrays, S.M.’32, has been inducted into the Hall 
of Fame by the Greensboro (N.C.) Junior Achieve¬ 
ment for his business leadership abilities. He Is 
founder of the Jeffreys Engineering and Equipment 
Co., Greensboro, from which he retired in 1976 to 
work as a consultant in management and industrial 
engineering. 

Jamas A.F. Stoner, Ph.D.’67, writes, "I am com¬ 
pleting a sabbatical from the Fordham Graduate 
School of Business where I am a professor and area 
coordinator (like a department chairman) for man¬ 
agement. I am finishing a revision of my Prentice- 
Hall textbook in management, and recently re¬ 
turned from a working vacation in Brazil with my 
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wife (Dr. Barbara Stevens, '73). She vacationed and 
I taught In an executive program for the top man¬ 
agement of the Brazilian subsidiary of a U.S. multi¬ 
national. Have a wonderful new baby, Alexandra 
McLean Stevens, born December 16, 1979." . . . 
William E. Cook, S.M.'74, has been named presi¬ 
dent of Microsonics, Inc., manufacturers of fre¬ 
quency control products for radar and communica¬ 
tions. . . . Andre Deprez, S.M.'SS, reports, "I am 
now senior vice-president in charge of international 
sales and licensing of Scientifc Design Co., New 
York City, and am enjoying it. Including the many 
trips to the Middle East, Southeast Asia, China, 
South America, and the rest..." 

Robert E. Wall, S.M.’72, has opened his own 
accounting/financial consulting practice. . . . Ro¬ 
bert Norris, S.M.'63, has joined the faculty of the 
Rudolf Steiner School. Great Barrington, Mass., as 

a first grade teacher.Richard S. Bodman, 

S.M.'61, president and chief executive officer of 
COMSAT General Corp., New Britain, Conn., has 
been elected a director of Emhart Corp. 

Sloan Fellows 

Robert L. Seaman, S.M.’SS, vice-president, plan¬ 
ning, of Raytheon Co., has been elected a director 
of Lukens Steel Co., Coatesville, Penn... . George 
W. Anderson, S.M.'73, has been named executive 
vice-president of Asarco, Inc., New York City. . . . 
William P. Dugan, S.M.'SS, was elected a vice- 
president of Western Electric Co. and now heads its 
manufacturing-transmission division. He was previ¬ 
ously general manager of Western Electric's Merri¬ 
mack Valley Works. . . . H. Robert Sharbaugh, 
S.M.’SI, a former chairman and chief executive 
officer of Sun Co., has been elected a director of 
Carpenter Technology Corp., Reading, Mass., a 
producer of specialty metals. 

John H. Gerstenmaier, S.M.'52, former vice 
chairman of Goodyear Tire & Rubber Co., has been 
elected a director of Whirlpool Corp., Benton Har¬ 
bor, Mich. . . . Witt I. Langstatf, '65, has been 
recently elected county commissioner in Sullivan 
County, Tenn.... John D. White, S.M.'71, has been 
named president of Galileo Electro-Optics Corp., 
Southbridge, Mass., and will also serve as chief 
executive officer and a director.. .. Guy W. Nicho¬ 
las, S.M.'SI, president and chief executive officer 
of New England Electric Systems Co., Westboro, 
Mass., received the honorary degree of doctor of 
engineering from Worcester Polytechnic Institute in 
its 1981 Commencement Exercises. . . . Jamea J. 
Ritchie, S.M.'62, of Burlington, Vt., passed away on 
February 22, 1981. 

Senior Executives 

John H. Richardson, '59, president of Hughes Air¬ 
craft, Culver City, Calif., was recently given an 
M.l.T. Corporate Leadership Award. 


XVI 

Aeronautics and Astronautics 

James K. Marstiller, S.M.'49. writes, "I am han¬ 
dling international activities for the U.S. Army's 
Remotely Piloted Vehicle Project Manager's Office. 
Just returned from a month in England, Germany, 
Austria and Switzerland, during which I gave a 
paper and chaired a session at the SecorKl Interna¬ 
tional RPV Conference In Bristol." . . . John T. 
Olson, S.M.'59. has been named commander of the 
Massachusetts Air National Guard's 102nd Fighter 
Interceptor Wing. He has served with the Air 
National Guard since 1956 and was most recently 
assigned as wing deputy commander for opera¬ 
tions. . . . Edwin N. Myers, S.M.'SI, is presently 
employed as a senior member, technical staff, at 
Eagle Research Group, Arlington, Va. He retired 
from federal civil service In 1980 where he was 
director, for electronics and physical sciences in 
the Office of the Secretary of Defense. 

Benjamin Scovill Kelsey, S.M.'28, a retired Air 
Force brigadier general, passed away on March 3, 
1981. His career, which spanned much of the avia- 


Never Underestimate 
the Power of a Sloan 

Miffed when Time failed to include the 
Sloan School among top business 
schools in the U.S., Paula Cronin, 
S.M.'77, Sloan's director of placement, 
struck out: most of the criticisms lev¬ 
elled at business schools these days are 
just plain wrong, she told Robert Charm 
of the Boston Globe. 

"You get through our program by 
working in small groups. People who 
get through Sloan successfully recog¬ 
nize the value of teamwork. 

“The people we deal with have the 
credentials and^ motivation to succeed 
in business. They are not dreamers,” 
she declared. "The admissions process 


lion history in the United States, began in the days 
of wood and fabric bipianes and extending into the 
space age. in 1929 he joined the Army Air Corps; 
between 1934 and 1943 he was involved in the per¬ 
formance and functional testing of all fighters 
bought by the Corps: and in 1952 he was promoted 
to brigadier gerteral and was made deputy director 
of research and development In the Office of the Air 
Force's Deputy Chief of Staff for Development, a 
post he held until his retirement In 1955. . . . 
Richard L. Hayes, '41, passed away on January 10, 
1980; no details are available. 

XVIi 

Political Science 

John R. Malhiason, Ph.D.'68, is presently adjunct 
associate professor of public administration in the 
Graduate School of Public Administration of New 
York University. .. . Andre B. Colpitts, S.M.’74, of 
Owasso, Okla., passed away on May 21, 1976. 

XVIII 

Mathematics 

Charies C. Conley, Ph.D.'SI, is currently on a Hum¬ 
boldt Fellowship in Germany which b^an March 
1981 and will terminate September 1981. . . . 
Edmund F. Kelly, Ph.D.’70, has been promoted to 
actuary in Aetna Life & Casualty's Group Division. 
Windsor, Conn. . . . Terry Winograd, Ph.D.'70, is 
presently associate professor of computer science 
and linguistics at Stanford University. . . . Stephen 

L. Bloom, Ph.D.'68, an author of numerous re¬ 
search publications and guest lecturer, is currently 
professor of pure and applied mathematics at Stev¬ 
ens Institute of Technology, Hoboken, N.J. 

XIX 

Meteorotogy 

William Tahnk, S.M.'73, has been appointed Man¬ 
ager for Real-Time Data Acquisitions at ERT, Inc., 
Concord, Mass. . . . Barbara A. Emery, S.M.’75, 
reports. "Immediately after finishing my thesis at 

M. I.T., I went to France for 15 months as a postdoc¬ 
toral exchange scientist at the Centre National 
D'Etudes des Telecommunications, outside of Pa¬ 
ris. On my return to the U.S., I became a research 
scientist at the National Center for Atmospheric 
Research, where I do such things as auroral model¬ 
ing.” . . . Abraham A. Perez, S.M.'49, of North- 
ridge, Calif., passed away on October 2, 1980. 


tends to winnow out the person who has 
some fantasy about what the business 
world is all about. The ones we accept 
have a realistic view. 

But it’s also true that some master’s 
students “are deluded into thinking a 
graduate degree will make them into 
something they are not. A business 
degree is a grafting on of a few more 
skills, some new jargon; but you are still 
the same person.” 

How about those big salaries for 
business school graduates? Starting 
salaries for the Sloan School’s master’s 
graduates in 1980 averaged $36,000, 
and they’re a bit higher in 1981. That’s 
high; but if business doesn’t want Sloan 
School graduates, it doesn’t have to pay 
those prices, says Ms. Cronin. 


Technology and Policy Program 

Brian Mallaa, '78, is working on a hazardous 
wastes project for Clark McGellon and Associates, 
a consulting firm in Boston.... Rick Hornby, ’79, is 
presently working for the Nova Scotia Department 
of Mines and Energy as assistant to the deputy 
minister. Rick and his wife, Tracy, have a new son, 
Brian, born on March 18. 1981. . . . Clint Stanov- 
sky, ’81, and his wife, Elaine, are living In Renton, 
Wash. Elaine has been ordained as a Methodist 
minister. . .. Rich Andrews, '80, is now working as 
a staff consultant in the Chemical Specialties Unit 
at Arthur D. Little. Inc., Cambridge. Mass. . . . Win 
Hayward, '81, Is in Washington. D.C., working as a 
research associate for The Futures Group. Orte of 
the projects he is Involved in considers long-term 
polk^ options for transportation energy conserva¬ 
tion.—Professor Richard de Neufville. chairman. 
Room 1-138, M.l.T., Cambridge. MA 02139. 
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Puzzle Corner 
Allan J. Gottlieb 


How Norbert Wiener 
Found His House 



Allan J. Gottlieb, '67, Is associate 
research professor of mathematical 
sciences at the Courant Institute of 
Mathematical Sciences, New York 
University; he studied mathematics at 
M.l. T. and Brandeis. Send problems, 
solutions, and comments to him at the 
Courant Institute, New York University, 
251 Mercer St., New York, N.Y. 10021. 


My wife Alice and I are buying a house 
next week, so things are a little hectic as 
this is written. It’s amazing how many 
details are involved. I naively thought 
that selecting the house and obtaining 
the money were the only time-consum¬ 
ing tasks. Wrong! There’s painters, and 
insurance, and renting a truck, and 
moving, and . . . 

Larry Bell would like recommenda¬ 
tions for puzzle books to purchase other 
than those by Martin Gardner and 
James Fixx (which he already owns). If 
readers have particular favorites that 
you’ve read (or writteni), please let me 


know. 

A quick note; chess and bridge prob¬ 
lems are in short supply. 

Problems 

A/SI. We begin with a chess problem 
from Roser Powell (and Sam Lloyd); 
Place the Black King in the center of the 
board and then place two White Rooks 
and one White Knight so that the Black 
King is mated. 

A/S2. William Butler offers the following 
cryptarithmetic problem; he requires 
only that R = 1: 

ROOK 
T O 
KING 
EIGHT 
CHECK 

A/S 3 Here’s one from the M.l.T. Math 
Club: 

it has been said that Norbert Weiner, 
the great (but absent-minded) mathe¬ 
matician, once lived in a housing devel¬ 
opment in which all the houses on his 
street were identical except for their 
addresses, which were consecutively 

numbered 1,2,3.m. In order to 

remember which house was his, Nor¬ 
bert discovered that his address, n, had 
the property that the sum of all the 
addresses less than n was equal to the 
sum of all the addresses greater than n. 
For what m and n is this possible? 

A/S 4 Please help Irving Hopkins with 
his dog yard: 

Compelled to fence in my dog, I have 
scrounged some pieces of picket fence 
from the dump. I have four pieces of 
lengths 3,4,5, and 6 units, and I want to 
arrange them so that the dog has a 
maximum area. What is the best config¬ 
uration; and what is the maximum 
area? , 

A/S S Jack Parsons wants to know the 
probability that the World Series (if 
there is one) will be won by the team 
that wins the first game. (Two teams 
contest for the World Series, and the 
first to win four games is declared the 
victor; tie games are not possible.) 

Speed Department 

A/S SD 1 Here’s a quickie adapted by 
Rex Ingraham from a problem posed by 
L. Boyd; the question is. What did the 
keeper say? 

One time there was, or so it’s told, a 
wise and wealthy Emir who prized his 
fine Arabian steeds and also his two 
sons. Before these sons to manhood 
grew he gave to each a fine Arabian foal 
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to prize and raise and call his own. 
When these fine foals had grown to 
steeds the wealthy Emir, dying, made 
known his will and named a goal two 
days distant from his bed; the brothers 
were to race their steeds, and to the one 
whose steed were first to reach the goal 
would go one third of all the Emir’s 
wealth, while to the one whose steed 
were last would fairly go the rest of all 
the Emir’s wealth. So then the brothers, 
vying, set out upon the race. But soon 
they slowed, and slowed and slowed 
until at nightfall they were nowhere near 
the goal but near an inn with stables 
where they then agreed they’d spend 
the night and also ask the keeper if they 
might fairly race while vying for the sec¬ 
ond place. The keeper understood their 
plight and said, “If you will agree to pay 
my fee for such advice, then I will say 
how you can do to do it.” To this the 
boys agreed to pay the fee, and here is 
what the keeper said: “_” 

A/S SD 2 John Woolston needs a fourth 
flag pole of unknown length: At three 
corners of a field which measures 96 x 
72 yards are flag poles. Those at diago¬ 
nally opposite corners are 90 and 20 
feet in height; the third pole is 60 feet 
high. It is desired to erect a fourth flag 


pole on the fourth corner, the top of 
which is the same distance from a point 
on the ground equidistant from the tops 
of the others as is that distance. (The 
solution to the question, “Why?”, is left 
to the readers’ fertile imaginations.) 


Solutions 

APR 1 South to lead and make all remaining six 
tricks with hearts as trump: 

Ak 9 

VK 

♦ 4 

A Q J 10 AA Q 

V - 

♦ ^ 

4, j 6 A- 

VA Q J 

♦ 3 

A9 7 

My old Baker House colleague, Peter Sorant, sent 
us a neat solution; South leads the A followed 
by the V Q, on which dumariy discards the A Q- 
Then South leads the A 3 and ends in dummy with 
the following position; 

A K 9 

V- 

♦- 

AA 

A- 

V J 

♦ - 

A9 7 


East must hold the A A and A 8; otherwise A 9 
will ruff out East’s A A followed by a club to the 
A A and the good A K. West must hold the A Q 
and A otherwise the A K will ruff out East’s 
A A and capture West’s last spade, making the 
A 9 In dummy good. This leaves both East and 
West with only one club each. North therefore 
cashes the A A and ruffs a spade in the South 
hand, then cashing the good club. 

Mike Bercher sure has a sharp eye. In addition 
to discovering that the “I” was omitted from "Gott¬ 
lieb" under my picture, he (as well as Smith Turner 
and Emntet Ouffy) noticed that this problem first 
appeared in Technology Review two years ago. 
Also solved by Doug Van Patter, Richard Hess, 
Matthew Fountain, Steven Balbus, Gardner Bent, 
Ruth Lewort, Joseph Romm, Jerry Grossman, 
Charlie Maison, Richard Waters, Stuart Schulman, 
and the proposer, N. PIffenberger. 

APR 2 In the game of Red Dog, a player is dealt four 
cards and bets that he can beat a fifth one by hav¬ 
ing a higher card in the same suit. Bets won or lost 
are taken from or added to the pot. What is the 
probability of winning (before looking at the four 
cards)? How many of the 48 outstanding cards 
should a player be able to beat in order to justify 
betting? (For simplification, assume a two-handed 
game in which each player, after looking at his/her 
cards, must either pass (without penalty) or bet the 
exact amount then In the pot.) 

Most respondents believe that the second part 
is rather easy; If the odds of winning are at least 50 
percent, bet. However, the proposer (Smith Turner) 
and I disagree. To quote Mr. Turner, “But PLAY¬ 
ER’S loss is not picked up; it stays on the table, in 
the pot. and . . . there is a chance that his loss will 
increase the pot that he has a chance to pick-up on 
the next deal." For part one, however, there is 
agreement: for the four-card hand to win. It must 


A A 8 

V- 
♦ - 

A'K 5 4 3 
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hold n (0<n<5) cards in the same suit as the fifth 

card. The probability of this event is 

C(12,n) • C<39,4-n)/C(51,4) 

in which we use C(r,s) to denote the number of 

combinations of r things taken s at a time. The 

probability that such a hand wouid win is 

n/(n+1). 

Thus the probability of an unseen hand winning is: 

4 

1/C<51,4) 2 lC(12.n) * C(39,4-n) * 
n—1 

n/(n+1)l - .37723. . . 

Aiso solved by Harry Zaremba, Emmet Duffy, 
Michael Jung, Jerry Grossman, Richard Hess, and 
Matthew Fountain. 

APR 3 Make a round-robin schedule for 12 teams 
which bowl on six double alleys, two teams to each 
double alley per night. Each team Is to meet every 
other team once, with no team bowling either more 
than twice or twice In a row on any double alley. 

Depending on how you interpret the problem, 
Harry Zaremba's solution is either correct or very 
close (but not both). Richard Hess scheduled the 
bowlers but was unable to meet the alley require¬ 
ments. Mr. Zaremba’s response follows: 

It Is presumed here that the "either/or” In the last 
two conditions means one or the other but not 
both. If the problem intends both conditions, then 
the solution below falls short by the narrowest of 
margins. The solution satisfies the following condi¬ 
tions: 

□ Each team bowls every other team only once. 


(Teams are identified by letters A to L) 

□ No team bowls twice in a row on any double 
alley. 

□ All teams bowl at least once arKf no more than 
twice on each double alley except team I which 
bowls three times on double alley # 1. 



1 

2 

3 

4 

5 

6 

1 

AG 

BL 

CK 

DJ 

El 

FH 

2 

FI 

AH 

BG 

CL 

DK 

EJ 

3 

EK 

FJ 

Al 

BH 

CG 

DL 

4 

CH 

OG 

EL 

FK 

AJ 

Bl 

5 

BJ 

Cl 

DH 

EG 

FL 

AK 

6 

Dl 

BK 

FG 

AL 

EH 

CJ 

7 

HK 

DF 

JL 

Ql 

AC 

BE 

■ 

BO 

AE 

IK 

CF 

(3J 

HL 

9 

CE 

IL 

AD 

HJ 

BF 

GK 

10 

M 

GH 

EF 

AB 

KL 

CD 

11 

GL 

JK 

BC 

DE 

HI 

AF 


The proposer, Matthew Fountain, submitted 
the following solution (including the diagram, be¬ 
low) that meets all alley requirements: 

My first plan of attack was to see if I could devise a 
schedule “A” for the first six nights of bowling dur¬ 
ing which all teams bowled once on each double 
alley. Next I would try to find a schedule "B" for the 
last five nights during which each team would bowl 
once more on five of the six double alleys. Permuta¬ 
tions of the nights and alleys In schedules "A” and 
“B" would then permit meshing the schedules so as 
to avoid any team's bowling twice in succession on 
the same double alley. Proper notation was impor- 


Schedule "A" 



Double Alleys 



Schedule "B" 



Double Alleys 



Diagrams used by Matthew Fountain to construct 
the bowling schedule required by problem APtt X 
Chords In night circles represent teams that meet 
at night: chords In double alley circles represent 


teams that meet on that double alley. For example, 
teams 1 and 10 meet on double alley 1 the first 
night, as the chord between land 10 appears In the 
night 1 circle and the alley 1 circle. 
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tant. Here it was most helpful to represent the 
teams by their position on a circle like the 12 num¬ 
bers on a clock. Chords between teams repre¬ 
sented meetings on double alleys. After much 
experimentation I hit upon the following solution 
which differs from my original conception only In 
permitting two teams in schedule “A" to bov^ a 
second time on a double alley. The good mesh of 
schedules “A" and “B” appeared fortuitous, al¬ 
though it can be attributed to the large number of 
permutations available. 



1 

2 

3 

4 

5 

6 

1 

1-10 

5-12 

4-7 

6-11 

8-9 

2-3 

2 

3-8 

7-10 

2-9 

1-4 

11-12 

5-6 

3 

2-5 

4-9 

8-11 

3-10 

6-7 

1-12 

4 

6-9 

1-8 

3-12 

2-7 

4-5 

10-11 

5 

4-11 

3-6 

5-10 

9-12 

1-2 

7-8 

6 

7-12 

2-11 

1-6 

5-8 

9-10 

3-4 

7 

2-6 

8-10 

4-12- 

1-11 

3-7 

5-9 

8 

4-8 

1-9 

3-5 

6-10 

2-12 

7-11 

9 

5-11 

6-12 

1-7 

3-9 

4-10 

2-8 

10 

7-9 

3-11 

2-10 

8-12 

1-5 

4-6 

11 

1-3 

2-4 

9-11 

5-7 

6-8 

10-12 


Note that in this solution every team bowls at least 
twice (thrice, with no more than one exception per 
team) on other double alleys before returning to a 
double alley. 

APft 4 Two well insulated compartments, filled with 
a "perfect" gas, are maintained at absolute tem¬ 
peratures T, and T^ respectively. If a large tube 
connects the compartments, the pressures (P, and 
P,) naturally tend to equalize. But (believe It or not) 
If the proportions of the tube are suitably reduced, 
the dynamical theory of gases Indicates that a stea¬ 
dy state will be reached In which the relationship 
Pi/P, — (T,/TJ* is approached. Can you verify and 
explain this formula? 

This problem was well understood by Matthew 
Fountain hi 1981 and by Osborn Reynolds in 1879I 
Mr. Fountain writes: 

Connect the two chambers with a minute hole. At 
equilibrium the rate of molecules entering the hole 
from chamber (1) equals the rate of molecules 
entering the hole from chamber (2). 

Let R, — rate of molecules entering hole from 
chamber (1) 

C| — concentration of molecules in chamber 

( 1 ) 

S, — average speed of molecules in chamber 

( 1 ) 

P, ** pressure in chamber (1) 

T, =■ temperature in chamber (1) 

k, K, and W = appropriate constants. 

ThenC, - WP,/T, 

P, - kC,S,* 

R, - KC,S, - K(kC,*S,‘/k)'‘ - K(P,C,/k)’‘ - 
K(WP,VkT,)’‘ 

At equilibrium 

R, - K(WP,VkTJ'‘ - R, and P,/P, - (T,/T,)'‘. 
Equilibrium will be reached much more quickly if 
the number of holes is greatly increased by substi¬ 
tuting a porous plug for the single hole. Unglazed 
earthenware is a suitable plug material. According 
to Sir James Jeans. "Osborne Reynolds investi¬ 
gated this phenomenon In a series of experiments 
in which the two chambers were kept at tempera¬ 
tures of 8° C and 100° C. When a steady state was 
attained the pressures were measured, and It was 
found that, so long as the pressure was sufficiently 
low. the equation was satisfied with very consider¬ 
able accuracy. At higher pressures this equation 
failed, as was to be expected." 

Osborne Reynolds' report is in Philosophical Trans¬ 
actions. Volume 170 (part II), 1879, p. 727. 


APR 5 Substitute digits for letters to make the fol¬ 
lowing addition correct, with some additional re¬ 
strictions: "ONE” is divisible by 1, "TWO" by 2, 
"SIX" by 6, and "NINE” by 9; and "NINE " "SIX" 
"TWO" '"ONE." 

ONE 

TWO 
-t- S I X 
NINE 


Cryptarithmetic puzzles are often popular and 
this one was no exception. Everyone used the given 
conditions to limit the possibilities and then either 
wrote a computer program or performed an ex¬ 
haustive manual backtracking search (i.e., trial and 
error). I have chosen Avi Ornstein's solution since 
his carefully written diagram makes the (manual) 
procedure clear: 

1. By adding three numbers, N must be 1 or 2. 

2. NINE ^ 9, so: if N-1, l-t-E - 7 or 16; if N=2, 
l-FE ■= 5or 14. 

3. O & X are even; 0-l-X — 10. 

4. S>T>0. 

5. Based on (3) & (4). O-2,4,6 and X-8,6,4, 
respectively. 

6. 0-(-X carries 1 to the next column, so W-l-l = 
9. 

7. Based on (5). If N=2,1.E,W # 4 or 6. 

8. SIX ^ 6, soS-FI+X 3. 

9. 0+T-l-S+l - Nl. 



(2,6.7) E 7 S43Z09 7 55 

W 9 765422 0 90 

/Nil /\ /N /l\ /' /N 
02 4 6462 2 46462464646 

IS) X8 6 4648 8 64648646464 

Ilf I I /\ I I I I I I 

(4.8) S 4 9 8 9 7698 84 8 8 8 

I I I I I I I II 

(4) T 3 5 8-8 5—7 5 5 3 7 7 



408 

1017 


Also solved by Ruth Lewart, Jerry Grossman, 
Emmet Duffy. W. Smith, Charlie Mason, Stuart 
Schulman, Dennis Sandow, Robert Mandle. Elliot 
Roberts. Chester Claff, Harry Hazard. Marlon 
Weiss. Mike Bercher, Michael Jung. H. Maynard, 
Harry Zaremba, Steve Feldman. Howard Eglow- 
stein, Frank Schafer, Norman Wlcksfrand, Frank 
Carbin, Richard Hess, and the proposer, Abe 
Schwartz. 

Better Late Than Never 

1960 M/A 4 Sidney Shapiro has responded 
OCT 2 David Lukeus has responded. 

1981 JAN 1 Raymond Gaillard has responded. 

JAN 4 Rick Decker noticed that this problem is an 
easy consequence of the invariance of "cross 
ratios” under "projective transformations." 

APR SO 1 Addison Ellis and Stuart Schulman have 
noticed a musical error. Mr. Ellis writes: 

When “Tea for Two" is written in the key of A flat 
major as in what you call "the strip,” the words 
corresponding to the seven notes shown are, "Me 
for you and you for me." These notes would corre¬ 
spond to the words. "Tea for two and two for tea” 
only If the tune were written in the key of G sharp 
major. And Mr. Schulman adds that another p<}ssi- 
ble correction is to change the G clef to a C clef. 

Proposers’ Solutions to Speed Problems 

SD 1 Tomorrow, boys, each of you must mount his 
brother's horse. 

SD 2 Of course the size of the field is immaterial, 
but excess data sometimes add spice. The Intui¬ 
tively obvious solution relies on the fact that the 
locus of all points in a plane (the ground) equidis¬ 
tant from two points outside of the plane is a line 
perpendicular to the line joining the points In the 
plane perpendicularly below the points In ques¬ 
tion—I.e., the side of the field. Considering the 
intersection of this locus line with the side in ques¬ 
tion—(use that between 90 and 60 foot poles for 
example). 

If S = length of side 
a distance from the 60' pole 
h height of the 4th flag pole 
(90)» -I- (s-a)» - (60)* + a* 
h» + (s-a)* =■ (20)» a* SO 
(90r - (60)» - a* - (s-a)* - h* - 20*, or 
h* - (90)* - (60)* + (20)*; therefore 
h* - (70)* or h - 70 


A40 Technology Review 


August/September 1981 





ANOTHER TECHNOLOGICAL ADVANCE FROM SHARE 


A REAL COMPUTER 
TOUCAN PUT 
IN TOUR POCKET. 









It was a pipe dream only a few short 
years ago. A computer you could carry 
around in your pocket, so you 
could run programs at 
home or while travel 
ing; a computer 
small enough both 
for your pocket and 
your pocketbook. 

Herewith, the 
pipe dream made real: 
the Sharp PC-1211 Pocket 
Computer. 

Not a fancy pocket 
calculator. A computer. With 
1.9K RAM memory. Programmed 
conventionally through the key¬ 
board. Or, using an optional 
cassette interface, able to load and 
unload programs using almost 
any cassette recorder around. 

You can even hook up the 
PC-1211 to a printer (optional) 
and print out the program results or the program 
listing itself. 

BASIC SPOKEN HERE. 

The PC-1211 Pocket Computer has a dot matrix 
display that scrolls right or left, handling up to 24 
alphanumeric characters. 

This allows the program to display instructions 
asking for data, as well as any other prompting the 
program requires. It also allows you to look 
at the program listing, line by line. 

If you don’t know Basic, the PC-1211 
is a good way to learn. There are 22 state¬ 
ments and 12 commands at your disposal. 




which comes pretty 
close to the flexi¬ 
bility of a con¬ 
ventional size 
microcomputer. 
It will run 
programs of as 
many as 30 or 40 lines. 
That’s a remarkable degree of 
sophistication to be carrying 
around in your pocket. 

WILL WONDERS 
NEVER CEASE? 

The Sharp Pocket Com¬ 
puter even has some features 
that the big ones don’t have, 
such as reservable keys. 

Commonly used commands, 
statements, mathematical func¬ 
tions, almost anything can be 
assigned to these keys. 

If you don’t want to keep 
spelling out the statement PRINT, 
for example, you simply assign it to, say, letter “A.” 
Thereafter you press one key instead of five. Math¬ 
ematical flmctions like 
COS can be assigned. 

Or AH B.'Or RUN. 

And so on. 

PC-1211 has ^ PC-1211 teith optional printer. 

many more fascinating features. It’s more than a 

fantastic tool. It’s an intellectual adventure. 

Go to your local Sharp dealer and 
fool around with one. You’ll see that we 
haven’t exaggerated in the least about the 
Sharp PC-1211 Pocket Computer. 






i\ 





Sharp Ekaronks Corp.> 10 Keystone Place, IVamus, N.J. 07652 






Translatipg^ earthquake 
into a warning 
)ses sticky problems for 
seismologists. Although 
many lives will be saved if 
they are right, they risk 
public humiliation and 
liability if they are wrong. 


T he hope that large earthquakes might be pre¬ 
dicted has motivated geophysical and animal 
studies for many years. By 1934 tiltmeters had been 
installed in the Berkeley hills by a University of Cali¬ 
fornia seismologist to detect early signs of deforma¬ 
tion. In the same year there were interesting specula¬ 
tions that animals—including catfish in Japan—are 
somehow able to sense impending major tremors. 

However, only since the 1960s have earth scientists 
mounted a serious effort to determine whether pre¬ 
diction is feasible in a socially useful sense, bevastat- 
ing earthquakes in the 1960s in China, the USSR, 
and the United States touched off research programs 
in all three countries aimed both at predicting and 
mitigating the effects of earthquakes. The Japanese 
program now has funding four times that for compa¬ 
rable research in the United States. In China, the 
commitment of labor to research on earthquake pre- 
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diction is awesome; we were told that 10,000 full-time 
workers—perhaps including many attached to periph¬ 
eral efforts—were involved in 1974. By comparison, 
the most liberal accounting would find no more than 
500 full- and part-time workers in the U.S. 

The principal justification for such efforts in Japan 
and China is that a timely prediction of a major earth¬ 
quake could save many lives: over half a million peo¬ 
ple have died in these two countries in three earth¬ 
quakes in this century. Most of the major cities in 
China and Japan, including Beijing and Tokyo, are at 
serious risk from great earthquakes, the political and 
social consequences of which would be severe, even 
calamitous. In China, effective prediction is currently 
the only plausible method of averting what must be 
the greatest risk from earthquakes to the fwpulace of 
any nation on earth. The alternative—replacement of 
the unsafe masonry structures in which most Chinese 


people are housed — would be vastly expensive. 

Research on earthquake prediction has begun to 
yield positive results. The Chinese have successfully 
predicted several large earthquakes, their most spec¬ 
tacular success being prediction of a magnitude-7.3 
earthquake near Haicheng in northeast China in Feb¬ 
ruary 1975. (This measure of magnitude refers to the 
amount of energy release on the Richter scale, with 
the highest magnitude ever observed being about 
8.9.) But the Chinese also admit to numerous failures, 
the most notable of which was the unpredicted, cata¬ 
strophic Tangshan earthquake of 1976. Soviet seis¬ 
mologists have had at least one success: the prediction 
a few hours in advance of an earthquake of magnitude 
7 in the Pamir Mountains in November 1978. 

No such scientifically based public predictions— 
specific as to the place, time, and magnitude—have 
officially been made in Japan and the United States. 
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General warnings have been issued, and moderate, 
nondestructive earthquakes have been successfully 
predicted. More important, research efforts have led 
to an understanding of the processes preceding rup¬ 
ture. In both countries, major seismic gaps where 
great earthquakes are expected within a few decades 
have been identified as regions of intensive study, and 
serious efforts to provide early warnings of those 
events are underway. Instruments to monitor the 
groans and stirrings of the fault zones are either well 
developed or will be within a few years, and their 
installation is proceeding at a gradual but quickening 
pace. Our ability to interpret the observations and 
relate them to the preliminary events of a great earth¬ 
quake is improving. Indeed, our progress makes it 
almost inevitable that a large earthquake will be pre¬ 
dicted for one of the major metropolitan areas of Chi¬ 
na, Japan, or the U.S. within the next 20 years. 

What then? How will people respond, and what 
effects will the prediction have on the social and eco¬ 
nomic fabric of the affected area? We are not very 
knowledgeable about the answers to such questions. 
Indeed, especially in the absence of case histories, 
predictions of the social consequences of such major 
perturbations have been notoriously inaccurate. 
Moreover, we are still in the dark as to the best way to 
arrive at and issue a public prediction. 

The Prediction of the Haicheng Earthquake 

HE Liaoning Prov¬ 
ince had been tar¬ 
geted by 1970 as 
one of the principal 
areas of high seis¬ 
mic risk in China. 
A phase of inten¬ 
sive seismic activity 
had begun in 
Northeastern Chi¬ 
na, the result of a 
migration of large 
earthquakes from 
Hopeh Province in 
the southwest to¬ 
ward the northeast 
over a period of 
three years prior to 
1969. Noting this 
pattern, the Chinese began a program of intensified 
seismic observations in Liaoning Province, adding 17 


stations to conduct geodetic surveys and installing 
instrumental observatories and fault-crossing level 
lines. By mid-1974 the resulting observations led the 
State Seismological Bureau to conclude that an earth¬ 
quake of magnitude 5 to 6 might occur in one to two 
years somewhere on the Liaotung peninsula, a region 
of some 20,000 square kilometers. Though local offi¬ 
cials undertook a campaign to educate the people 
about measures to reduce injuries or death, it is not 
surprising—given the vagueness of time and place— 
that the public was not especially alarmed by the 
announcement, and it is not clear how widely infor¬ 
mation regarding the potential for an earthquake was 
actually disseminated. Volunteers were enlisted to 
watch for anomalous animal behavior and observe the 
water levels in wells and other precursory phenomena. 

On December 22, 1974, a cluster of minor earth¬ 
quakes occurred near Liaoyang, 70 kilometers north 
of Haicheng, an area that had not shaken preceptibly 
for decades. Although these earthquakes were not 
regarded as foreshocks and no warning was issued, 
preparations for a large earthquake accelerated. The 
State Seismological Bureau held a nationwide confer¬ 
ence on January 13, 1975, and concluded that an 
earthquake of magnitude 5.5 to 6 would occur on the 
Liaotung peninsula within the next six months. That 
conclusion was relayed to local officials and seismo¬ 
logical workers on January 28 at a meeting convened 
by provincial authorities. 

Thereafter seismologists began daily meetings to 
review updated observations, and the Liaoning Pro¬ 
vincial Revolutionary Committee called an emergen¬ 
cy meeting and proceeded to see that every family 
received information on earthquake hazards. There 
also seems to have been a sharp increase in the activity 
of amateur observers. Whether this was stimulated by 
official urging or by nature isn’t known, but public 
awareness of the potential for an earthquake evidently 
increased substantially. 

There seemed to be ample justification for public 
warning. The ground at two observatories showed 
unusual tilting for that time of year, one case being 
especially obvious. There were several incidents of 
large changes of electric potential between buried 
electrodes before the end of January and many 
reports of changes in the level and turbidity of well 
water. Reports of anomalous animal behavior came 
with increasing frequency after the Liaoyang earth¬ 
quake swarm in late December. 

These effects, in association with a number of small 
but perceptible earthquakes, caused considerable con- 
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The apparent responsiveness 

of the Chinese public when exhorted to leave their homes in 
subfreezing temperatures suggests an unusually 
well-informed citizenry. 


cern. Finally on February 1 came the most alarming 
phenomenon of all—the beginning of a series of small 
earthquakes centered 20 kilometers from the Seismo- 
logical Observatory at Shihpengyu. These were the 
first ever felt by local inhabitants. 

After all this seismic activity, the Shihpengyu 
observatory issued a warning to the provincial earth¬ 
quake office on February 3, and at 3 a.m. on February 
4 the Provincial Revolutionary Committee was given 
a forecast that a strong earthquake would occur near 
Haicheng on that day. The forecast was passed on to 
the city committee that morning, and at 10:30 a.m. 
other provinces were notified. By 2 p.m. the frequency 
of tremors had fallen off sharply, a signal that the 
large earthquake was imminent. 

Instructions on measures for the protection of the 
citizenry had been given to local officials by the Pro¬ 
vincial Revolutionary Committee early that morning, 
and at 2 p.m. these officials were instructed to orga¬ 
nize the public to carry out emergency procedures. 
Emergency shelters and first-aid facilities were 
staffed and medical teams were organized. People 
were urged to leave their homes and remain outdoors, 
with movies provided to add inducement. Although 
apparently incomplete, this evacuation prevented tens 
of thousands of deaths and casualties. 

The earthquake actually came at 7:36 on the eve¬ 
ning of February 4. 

Lessons from Haicheng 

most remarkable 
aspect of these 
events is the accu¬ 
racy of the earth¬ 
quake prediction. 
Several factors 
made this possible. 
First, the Chinese 
have learned from 
experiences such as 
the earthquake at 
Tangshan in 1976 
that failure to warn 
people may result 
in terrible death 
tolls. Therefore, 
both officials and 
the general public 
are likely to be tol¬ 
erant of predictions that turn out to be incorrect. 
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Indeed, seismologists are blamed for errors of omis¬ 
sion rather than overzealousness; they do not bear the 
burden of adverse effects of erroneous predictions. 
Public demand and interest are such that Chinese 
seismologists regard themselves as not only engaged 
in research but also as having an active responsibility 
for earthquake prediction. 

Second, Chinese seismologists, given their wide 
experience with large earthquakes and patterns of 
anomalous phenomena, seem to have an intuitive 
grasp of how to assemble and evaluate the data. West¬ 
ern scientists, confronted with the observations that 
led the Chinese to predict the Haicheng earthquake, 
almost certainly would not have reacted quickly 
enough to make such a successful prediction. 

The timeliness of the Haicheng prediction was also 
possible because of the authority of the Provincial 
Seismological Bureau. Had a more unwieldy proce¬ 
dure of evaluation of the prediction been necessary— 
involving officials from Beijing, for example—the 
earthquake might well have occurred before the 
warning was authorized. 

Also noteworthy is the apparent success at translat¬ 
ing the warning into action. Although there was 
undoubtedly some chaos as the emergency procedures 
were implemented, they could not have been effective 
unless a substantial degree of preparedness had been 
achieved in the course of the earlier intermediate and 
short-term predictions. The apparent responsiveness 
of the general public when exhorted to leave their 
homes in subfreezing temperatures also suggests an 
unusually well-informed citizenry. The Chinese have 
widely distributed booklets, movies, and charts con¬ 
taining basic information on earthquakes and mea¬ 
sures to reduce loss of life and damage to property. 
Prediction is treated factually, with the result that 
people are predisposed to understand and respond 
positively to advance warnings. Trained volunteers 
provide an effective channel for authoritative infor¬ 
mation to the public. 

Could It Happen Here? 

At least some of the lessons of the Haicheng earth¬ 
quake prediction can be put to good use in the United 
States. The U.S. Geological Survey has already 
formed a review committee of Southern California 
scientists who meet periodically to review geophysical 
observations. Their role is similar to that of the Liaon¬ 
ing Provincial Seismology Office—to keep informed 
on geophysical changes so that they are prepared to 
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recognize truly anomalous patterns. The survey’s dif¬ 
ficulties in assembling data from several different 
sources and presenting it intelligibly to the committee 
are gradually being overcome. 

The involvement of volunteers who measure water 
levels, keep track of unusual animal behavior, and call 
a hot-line number when necessary has also increased 
since 1978. These volunteers are served by a newslet¬ 
ter on interesting earthquake developments and vol¬ 
unteer activities and observations. But because these 
volunteers number less than 1,000, their contribution 
to earthquake preparedness is still small. 

Differences between Chinese and American sci¬ 
ence and politics also affect earthquake prediction. 
U.S. scientists are not likely to be afforded the margin 
for error given to their Chinese counterparts. U.S. 
scientists bold enough to publicly predict an earth¬ 
quake that does not occur risk their reputation and 
may become the object of ridicule by the media, or 
even of litigation by individuals who claim hardship 
from preparation for the earthquake. Indeed, scien¬ 
tists who have publicly forecast earthquakes have 
been treated more to contumely than applause. Seis¬ 
mologists have thus become understandably reluctant 
to make more than the most general public statements 
about the probability of a large earthquake. 

To Know or Not to Know? 

NDEED, transla¬ 
tion of scientific in¬ 
formation not fully 
digested and pub¬ 
lished presents a 
difficult dilemma 
for scientists. In 
many respects, our 
understanding of 
earthquakes and 
the phenomena 
that may make pos¬ 
sible their predic¬ 
tion is still very in¬ 
complete. Yet pub¬ 
lic safety clearly 
conflicts with our 
proper reluctance 
to discuss poorly 
understood observations. When are we to conclude 
that our data have significant portent, and how poor a 
case are we to be held accountable for? For example. 


if I judge that simultaneous increases in the emana¬ 
tion of radon gas from wells and large and unusual 
changes in the pattern of strain accumulation portend 
increased and possibly damaging seismicity, am I 
bound to let the public know even though uncertainty 
is large? 

This example is not hypothetical. A radon anomaly, 
confined to a few wells, was found in the Transverse 
Ranges in Southern California in 1979; other obser¬ 
vational wells showed no change. The pattern of strain 
accumulation had begun to change in such a way as to 
reduce the frictional stresses blocking motion on the 
San Andreas fault, while shear stresses tending to 
make the fault slip continued to increase. No other 
observations suggested cause for alarm. Some scien¬ 
tists were sufficiently concerned to urge a public 
warning; others doubted that any conclusive judg¬ 
ments could be made. After carefully reviewing all 
the data, we concluded that the prior associations of 
anomalous radon emanations with earthquakes point¬ 
ed toward the occurrence of a moderate, magnitude-5 
earthquake near Los Angeles, but we emphasized that 
there was insufficient cause for alarm as no other 
strong indications had appeared. Within two weeks an 
earthquake of magnitude 6.8 struck El Centro in the 
Imperial Valley, but no magnitude-5 event occurred 
near Los Angeles. 

Even before the meeting at which we forecast the 
magnitude-5 earthquake near Los Angeles, George 
Alexander, the enterprising science editor of the Lx>s 
Angeles Times, picked up the story of the increased 
radon emanation. After discussing it with several geo¬ 
physicists, he wrote an accurate description of the 
observations and their possible significance. Mr. 
Alexander was careful to include all the qualifiers so 
often inadequately represented in media accounts. 
Later, immediately after the review meeting, we 
revealed our observations and conclusions at a widely 
reported press conference. As a result, the public was 
generally well informed about our analysis and con¬ 
clusions, and there was no panic and no derision when 
our forecast turned out to be wrong. We learned an 
important lesson from this and similar events: with a 
subject so intensely interesting to the public, seismol¬ 
ogists must become accustomed to working in a fish¬ 
bowl and indeed can find the press a responsible ally. 
The hope that we can withhold significant observa¬ 
tions concerning a future earthquake is simply unreal¬ 
istic. Such information will always be discovered, and 
if it reaches the press unintentionally, scientists’ res¬ 
ervations are likely to be lost. 



50 Technology Review 


August/September 1981 





We are still convinced 

that the business of science is properly conducted in journals, 
but on some occasions the public’s need to know 
must be served first. 


We are still convinced that the business of science 
is properly conducted in journals where the critical 
judgments of peers can be brought to bear before 
those of the general public. But on some occasions the 
public’s need to know must be served before this pro¬ 
cedure is completed. In these cases, scientists must 
give the same care to public statements as to technical 
articles. Misunderstanding by the press is commonly 
caused by imprecision in scientists’ public state¬ 
ments. 

The Effects of Action and Inaction 

OR the future, as 
scientific under¬ 
standing of earth¬ 
quakes and their 
precursor events 
matures, there will 
undoubtedly be oc¬ 
casions when pub¬ 
lic prediction of 
earthquakes is mor¬ 
ally compelling. 
Each prediction, al¬ 
most surely formu¬ 
lated by a commit¬ 
tee of geophysicists 
such as the one in 
Southern Califor¬ 
nia, rather than an 
individual, will be 
reviewed by a standing committee of federal and aca¬ 
demic scientists that advises the director of the U.S. 
Geological Survey. The director, in turn, will notify 
the governors of the affected states, and these and 
other local officials will take whatever actions they 
deem appropriate. If the prediction is for California, 
the chief of the state’s Division of Mines and Geology 
will convene the Governor’s Council on Earthquake 
Prediction. 

The proper official response to such predictions is 
now under study in California. Already the city of 
Los Angeles has before it the consensus report of a 
task force on the question. This thoughtful document 
contains many recommendations, some of which 
should be adopted whether or not there is an earth¬ 
quake prediction. Examples include reinforcing com¬ 
mercial structures having masonry bearing walls, 
strengthening highway bridges, and anchoring power 
station equipment. New ordinances are gradually 


being passed to remedy the most hazardous deficien¬ 
cies. 

But some issues remain completely unresolved. For 
example, does the city of Los Angeles have legal 
authority to invoke emergency measures in response 
to a prediction of an earthquake? Are the governor 
and/or city officials liable for the effects of inaction if 
an earthquake occurs following a scientifically plausi¬ 
ble prediction? If city officials invoke emergency pro¬ 
cedures despite a governor’s inaction, are they liable 
for damages incurred should the earthquake not take 
place? If a long-range prediction is made with some 
appropriately low estimate of the annual probability, 
say 10 percent, is a city liable if it fails to take reme¬ 
dial action? 

Maps of the probable patterns of damage from a 
predicted earthquake would help public officials 
determine how to safeguard lives and property, but 
such maps may also generate changes in property val¬ 
ues, and liability may be incurred. On the other hand, 
if the maps are not utilized, injured individuals in a 
zone where high earthquake intensities were pre¬ 
dicted could claim liability. And once such a map 
exists, are the cities affected not then compelled to 
plan for disaster? 

Some of these legal issues are now under legislative 
study in California. The simplest—the question of the 
potential liability of scientists whose predictions turn 
out to be erroneous—now appears to be resolved: 
there is no liability provided that scientists have been 
conscientious in their treatment of data and release of 
information. Resolution of the more complex liability 
issues must await the outcome of future court tests. 

The potential impact of an earthquake prediction 
on a local economy has been studied at the University 
of Colorado’s Institute of Behavioral Science by J.E. 
Haas and D.S. Mileti, who asked a sample of business 
executives, families, and public officials how they 
would respond to a series of earthquake forecasts. The 
series began with a public notification by the director 
of the U.S. Geological Survey of the potential for a 
large earthquake in a specific area—a “hazard watch’’ 
(explicitly not a prediction) issued by two or more 
reputable, nonfederal seismologists, who estimated a 
25 percent probability that a damaging earthquake 
would occur within three years. Though this hazard 
watch triggered anxieties in those queried, Haas and 
Mileti found no specific responses. One year later, 
according to the scenario, the USGS revised its haz¬ 
ard watch into an official prediction of a magnitude-7 
Continued on page 54 
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The Chinese People 
and the Haicheng Earthquake 


T he following are excerpts 
from the report of the 
U.S. Haicheng Earthquake 
Study Delegation that trav¬ 
eled to China in the summer 
of 1976 under the auspices of 
the U.S. Committee on Schol¬ 
arly Communications with the 
People’s Republic of China. 
Members of the delegation 
were Barry Raleigh, Gordon 
Bennett, Harmon Craig, Tho¬ 
mas Hanks, Peter Molnar, 
Amos Nur, James Savage, 
Christopher Scholz, Ralph 
Turner, and Francis Wu. The 
full report appears in EOS, 
the Transactions of the Amer¬ 
ican Geophysical Union, May 
1977, from which these ex¬ 
cerpts are reprinted by per¬ 
mission. 

A leading sociologist observed 
that the Chinese like to let 
their theories grow slowly, 
like plants responding to the 
environment, without the kind 
of rigorous academic analysis 
that Westerners are used to. 
This statement describes the 
earthquake program reasona¬ 
bly well, with its emphasis on 
massive empiricism and corre¬ 
lation. Like opera singers who 
daily swallow 15 cold prepara¬ 
tions to ward off a disabling 
sore throat without knowing 
which combination is effec¬ 
tive, China's earthquake 
workers are concerned only 
with results. They explore vir¬ 
tually every potentially useful 
avenue of experience and tra¬ 
dition. 

The actual Chinese earth¬ 
quake program contains sever¬ 
al clear and overt messages. 
The first is concern. We were 
told that officials in the old 
days cared little about peo¬ 
ple’s suffering from, natural 
disasters, and some even 
found ways to profit; today all 
that has changed. Immediate¬ 
ly after the main shock at Hai¬ 
cheng on February 4, 1976, 
the Party Central Committee 
telegraphed a message of sym¬ 
pathy to the people of the 


stricken area and dispatched a 
delegation to the disaster site. 
Leading cadres of the Liaon¬ 
ing Provincial Party Commit¬ 
tee and municipal party com¬ 
mittees in the quake area 
headed delegations to oversee 
relief activities. Large quanti¬ 
ties of flour and pork were 
rushed to the scene to make 
possible the upcoming tradi¬ 
tional celebration of Spring 
Festival, and members of the 
central delegation celebrated 
the festival with communities 
that had suffered exceptional 
damage. 

The second message is that 
China has the capacity to pre¬ 
dict destructive quakes and 
take preventive measures. A 
perfect track record is unnec¬ 
essary, though a good one is 
important. The idea is that the 
authorities are not merely re¬ 
acting to the ravages of na¬ 
ture, like a raft rising and fall¬ 
ing at sea, but rather that they 
can take the initiative. Such 
measures breed confidence. 

The third message is that 
the government is prepared to 
distribute needed relief ser¬ 
vices and supplies. First are 
crucial items such as food, wa¬ 
ter, medical teams, and mate¬ 
rials to repair power genera¬ 
tors, railway bridges, and so 
on. Each bottle of water 
brought by the People’s Lib¬ 
eration Army (PLA) to Ying- 
kou, where water mains broke, 
was labeled with red paper as 
“love-the-people water”—to 
educate the younger genera¬ 
tion, we were told. Many med¬ 
ical teams were identified as 
being from neighboring cities 
and provinces, and 29 prov¬ 
ince-level units were said to 
have contributed relief com¬ 
modities at Haicheng. 

The fourth message is that 
it is possible, with help from 
the government’s many-fac¬ 
eted program, to overcome the 
effects of an earthquake 
quickly and resume normal 
production. At every stop our 
hosts in Liaoning emphasized 


that they had managed to reap 
a harvest in 1975 that sur¬ 
passed previous records. Some 
also said that they had 
achieved “one hog jjer bri¬ 
gade member,” a goal 
throughout China. By the end 
of March that year, 96 percent 
of the factories in Yingkou 
municipality had resumed 
normal production. 

The fifth message is the 
contrast between post-Libera- 
tion (from 1949 on) and pre- 
Liberation periods in China, 
which helps explain the often 
effusive praise given the pres¬ 
ent government. When the 
central party’s sympathy tele¬ 
gram was received at 
Shuiyuan brigade, the party 
branch immediately convened 
a “meeting to compare pres¬ 
ent sweetness with the past 
bitterness” with older brigade 
members, recalling a disas¬ 
trous 1942 flood in their vil¬ 
lage. The party members con¬ 
cluded that “thinking about 
the past and looking at the 
present, we poor and lower- 
middle peasants see that with¬ 
out Chairman Mao and social¬ 
ism we would not be here 
today!” 

The Wisdom of the People 

As in medicine, a virtue of the 
Chinese approach to earth¬ 
quake prediction is an open 
mind toward traditional folk 
wisdom. We are in no position 
to evaluate claims that the 
people have predicted earth¬ 
quakes for centuries. But the 
emphasis on animal behavior, 
anomalies in well water, mete¬ 
orological changes, and earth 
lights and sounds is based on 
folk tradition and written ac¬ 
counts. This approach con¬ 
trasts with the American ex¬ 
perience in which anomalies in 
animal behavior preceding 
earthquakes have often been 
reported popularly but are 
generally dismissed without 
serious investigation by seis¬ 
mologists. However, Chinese 


earthquake scientists have 
carefully sifted through and 
rejected some aspects of folk 
tradition and retained others, 
and educational programs im¬ 
press this distinction on the 
people. 

A major focus of concern in 
the United States is how the 
weighty decision to issue a 
public warning and coordinate 
community response will be 
made in case of an earthquake 
prediction. The bland, matter- 
of-fact accounts of Chinese 
decision making convey no 
impression of a difficult, emo¬ 
tional, potentially divisive pro¬ 
cess. Yet the upshot of the 
decision is a drastic moratori¬ 
um on normal activities, con¬ 
siderable discomfort and even 
risk for most people, and the 
inescapable possibility that 
the prediction may be errone¬ 
ous. 

The normal procedure in 
China consists of a continuous 
two-way flow of communica¬ 
tion between local and region¬ 
al authorities, with group con¬ 
sultation and decision making 
at each relay point. But as 
masses of people rather than 
selected agencies are notified 
and drastic steps such as va¬ 
cating structures and discon¬ 
tinuing normal field or factory 
work arc ordered, discretion¬ 
ary authority seems to be lo¬ 
cal. This pattern may facilitate 
decision making. Higher-level 
units are relieved of some of 
the onus of disrupting people’s 
lives, and the local authority is 
better able to convince doubt¬ 
ers and more likely to be 
viewed with understanding in 
case of a false alarm. 

Another notable feature of 
decision making in China is 
the conferences that bring to¬ 
gether various groups and per¬ 
spectives. When one amateur 
group reports what seem to be 
significant anomalies, the seis¬ 
mic station calls a conference 
with other amateur groups in 
the area. If the conferees de¬ 
cide that the information is 
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important, it is referred to the 
city or county seismological 
office, which may then call 
another conference. 

A similar sequence of con¬ 
ferences beginning on the na¬ 
tional level and moving to 
province and county levels 
marks the trend toward ever¬ 
more-pinpointed prediction. 
Even at the commune and bri¬ 
gade levels, decisions are 
made by leading members 
rather than single executives. 
Although Americans might 
view such conferences as ob¬ 
stacles to decisive action, the 
opposite may be true. 

Popular Compliance 

Because of the much-docu¬ 
mented reluctance of Western 
populations to take disaster 
warning seriously and a com¬ 
mon, usually unjustified fear 
of panic and community con¬ 
flict, the Chinese success in 
securing popular cooperation 
when warnings are issued is of 
great interest. 

Casualty figures for the 
Haicheng earthquake are not 
released and only spokespeo- 
ple for successful units were 
available to the delegation. 
But one published statement 
indicates that in 72 percent of 
the brigades in the epicenter, 
not one person was killed de¬ 
spite widespread damage. Al¬ 
though this gives us no clue as 
to the magnitude or cause of 
casualties in the remaining 28 
percent, the fact that full co¬ 
operation could have been at¬ 
tained in so many units is 
impressive. 

Several factors made the 
warning effective: 

□ The collective effort to en¬ 
sure the survival and well¬ 
being of the many rather than 
the few is a feature of modern 
Chinese society. 

□ The almost complete ab¬ 
sence of earthquake-resistant 
construction in much of the 
area at risk may have fostered 
communitywide cooperation. 


Because very few people could 
feel secure in their homes or 
workplaces, the threat was 
harder to discount. 

□ The nature of the events 
may also have worked in favor 
of Chinese efforts. Two kinds 
of warning signs were experi¬ 
enced: perceptible foreshocks 
during the two days before the 
main quake, and escalating re¬ 
ports of anomalies in animal 
behavior, well water, and oth¬ 
er natural phenomena. These 
signs that people could see for 
themselves or hear about from 


their neighbors enhanced the 
credibility of official predic¬ 
tions. 

The Chinese earthquake 
program was wisely conceived 
in several ways: 

□ Earthquake prediction was 
established as a national policy 
of the highest priority, not a 
minor experiment viewed with 
a skeptical eye. 

□ The people themselves 
were significant contributors 
to the prediction effort and 
were instructed on reinforcing 
their homes against earth¬ 


quake damage. Involvement in 
such supportive action en¬ 
hanced their commitment. 

□ Popular compliance was 
sought through comprehen¬ 
sive use of authority, support, 
and persuasion. Persuasive ef¬ 
forts were concentrated on the 
disbelievers; in some locations 
the latter were bodily removed 
from their homes. But we do 
have reports that individuals 
who resisted all blandishments 
eventually became casualties. 
There is no utopia, even in 
China. □ 
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We in the geosciences 

still worry that our first effective earthquake prediction 
may have more chaotic than productive 
results. 


earthquake within two years in a designated area with 
a probability of 50 percent. The interviewees’ re¬ 
sponses then indicated a significant economic ef¬ 
fect—a local slump brought on by curtailment of new 
construction. 

As the scenario continued, scientists estimated that 
there was an 80 jsercent probability that an earth¬ 
quake of magnitude 7.1 to 7.4 would occur in about 
one year. The slump became a local depression, with 
many people curtailing spending and investment. 
Finally scientists further refined the prediction to 
indicate that a severe earthquake would occur within 
two to three months, and the economy of the area 
came virtually to a standstill. Some 60 percent of the 
people left (10 percent permanently), businesses 
closed, and property values declined by a third. There 
was but one exception to this gloomy condition: a 
boom developed in the construction industry because 
of owners’ desires to improve the earthquake resis¬ 
tance of buildings. When the earthquake finally 
occurred, injuries and loss of life were nearly elimi¬ 
nated as a result of advance preparations, and the 
stage was set for a major construction boom as build¬ 
ings and facilities were repaired and rebuilt. 

Must Prediction Breed Chaos? 

LTHOUGH the 
Haas-Mileti sce¬ 
nario clearly postu¬ 
lates a sequence 
through which 
property losses and 
injuries from a pre¬ 
dicted earthquake 
are minimized, it 
also shows that the 
short-term eco¬ 
nomic impact of a 
widely dissemi¬ 
nated earthquake 
prediction would 
be severe. 

However, real¬ 
ization of the or¬ 
derly Haas-Mileti 
scenario is quite unlikely. No reputable scientists 
think that it is possible to make long- or intermediate- 
term predictions of great earthquakes with probabili¬ 
ties greater than a few percent per year. For example, 
the San Andreas fault in Southern California appears 


to generate damaging earthquakes near Palmdale 
about every 140 years, give or take about 80 years. 
Thus, except for the few decades after an earthquake, 
the best prediction is an annual probability of a severe 
earthquake of about 1 percent. In a period such as 
1979, when the pattern of strain accumulation in the 
San Andreas took an ominous turn, the probability 
that an earthquake would occur might be raised to a 
few percent, but we do not expect that it can reach 80 
or even 55 percent. Even allowing for new technical 
developments, we do not expect long-term earthquake 
predictions to be accurate enough to do more than 
help focus the attention of geophysicists on the earth- 
quake-prone area and to raise the level of public pre¬ 
paredness. 

More likely by far is a scenario replicating the 
sequence at Haicheng, in which a prediction is possi¬ 
ble only a few hours to a few days before an event. 
The value of such a short-term prediction lies mainly 
in the great potential for reduction of injuries and loss 
of life and depends on people being well informed 
about what they should do to avoid injury. Califor¬ 
nia’s wood-frame houses are good refuges in an earth¬ 
quake, provided that some precautions are taken and 
poorly designed structures are avoided. Certain kinds 
of buildings are far more susceptible to failure than 
others, and obvious spots such as downtown sidewalks 
should be avoided. Adequate public information is 
extremely important to insure an appropriate re¬ 
sponse; the program in Long Beach in which unsafe 
structures carry public warning labels is an important 
prototype. 

Although the maximum reduction of property loss 
would be possible with a long-term prediction, even a 
few hours’ or days’ notice of a tremor could reduce 
losses significantly. Firefighting equipment could be 
readied and removed from the hazardous structures in 
which it is typically housed, and water levels in dams 
could be lowered and nuclear reactors shut down. 

The National Security Council and the Federal 
Emergency Management Agency have estimated that 
a single earthquake in California could cause 20,000 
deaths and 90,000 injuries requiring hospitalization in 
the worst case, with an uncertainty factor of 2 to 3. 
Property losses in the tens of billions of dollars—with 
the same uncertainty factor—would accompany any 
such earthquake. Clearly, the effort to make more 
effective predictions has significant f)otential for 
human and economic benefit. 

The same effort would also offer a chance to resolve 
an intriguing and fundamental problem—the manner 
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in which great earthquakes originate. Although re¬ 
spectable progress has been made in this area in the 
past several years, a useful model of earthquake activ¬ 
ity from which predictions could be generated may 
still be decades away. The most sferious need is for an 
adequate base of observations. The earth’s surface is a 
noisy place in which to make measurements, and 
efforts to obtain better sound resolution are costly. 

But improved understanding leading to more accu¬ 
rate prediction will not assure that lives are saved and 
damage reduced. Our cities and states also need bet¬ 
ter mechanisms for ensuring that a warning engen¬ 
ders an appropriate response. We in the geosciences 
still worry that our first effective earthquake predic¬ 
tion may have more chaotic than productive results. 

C. Barry Raleigh is program coordinator for research on earthquake pre¬ 
diction at the U.S. Geological Survey in Menlo Park, Calif.; he will join 
Columbia University’s Lamont-Doherty Geological Observatory this fall. 
Dr. Raleigh received his Ph.D. from the University of California at Los 
Angeles in geology in 1963. 
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Reindustrialization: 
Aiming for the Right Targets 

by Nathaniel J. Mass and 
Peter M. Senge 


A MERICA’S competitive position in world manufac¬ 
turing has weakened dramatically since 1960. 
The nation’s share of manufacturing exports has fall¬ 
en from 25 to 17 percent, while sales of foreign man¬ 
ufactured goods in the United States have more than 
tripled. Business Week estimates that the declining 
competitiveness of American industry cost the nation 
2 million jobs and $125 billion in sales during the 
1970s alone. Other symptoms of decline include the 
diminished fraction of gross national product (GNP) 
represented by private investment, a long-term de¬ 
cline in technological innovation, and falling expendi¬ 
tures on research and development. 

What is at the root of these disturbing trends, and 
how can they be reversed? Reindustrialization, we 
are told, is the answer—a massive investment of capi¬ 
tal in major technological improvements that will 
boost productivity, increase industrial efficiency at 
home, and reestablish U.S. competitiveness in foreign 
markets. 

Certainly the basic goals of reindustrialization are 
laudable. But to be successful, economic policies must 
address the fundamental causes of America’s indus¬ 
trial stagnation. Using the System Dynamics Nation¬ 
al Model at M.I.T., we have attained a new under¬ 
standing of the forces behind that stagnation—and of 
policies to overcome it. 

A Model for Understanding Economic Change 

The National Model is structured around three major 
sectors of the U.S. economy; capital, consumer goods, 
and household. It connects these sectors with flows of 
people, money, prices, goods, and information, at¬ 
tempting to explain macroeconomic behavior by 
explicitly representing the motives and constraints of 
businesses, households, and government. While the 
system dynamics approach does not guarantee a more 
correct model, it leads to a more verifiable one. 

As do other econometric models, the National 
Model addresses capital investment, inventory and 


backlog management, price setting, financial controls, 
consumption, savings, and participation in the work 
force. But it differs from other models in its “mana¬ 
gerial” treatment of these processes, explicitly repre¬ 
senting physical flows of people, equipment, and ener¬ 
gy as well as the parallel monetary flows associated 
with wages, capital investment, and other expendi¬ 
tures. 

As a result, the System Dynamics National Model 
can be used to explain basic patterns of economic 
change such as fluctuations in the business cycle, per¬ 
sistent inflation, and rising government deficits. In 
comparison, most other macroeconomic models are 
designed to make short-term predictions of future 
values of GNP, inflation, productivity, energy use, 
and the like. 

The model shows how interactions of the major 
sectors of the economy can lead to repeating “long 
waves” of economic growth and stagnation. It indi¬ 
cates that such a long wave typically endures for 
approximately 50 years, followed by another of simi¬ 
lar duration. Each long wave is characterized by 20 to 
30 years of rapid capital expansion supported by new 
technologies, followed by about 20 years of declining 
economic performance and innovation. This phenom¬ 
enon is often called the Kondratieff cycle, after one of 
its first discoverers, Russian economist Nikolai D. 
Kondratieff. (In comparison, variables in the produc¬ 
tion of consumer goods generally exhibit 4-to-10-year 
fluctuations that correspond closely to the length and 
timing of conventionally recognized business cycles.) 

We suggest that there are four phases of evolution 
in the long wave of capital growth: 

□ Concurrent expansion of capital and employ¬ 
ment. 

□ Continued expansion of capital with relatively lit¬ 
tle expansion of employment. 

□ Little or no capital expansion and a major reduc¬ 
tion in employment. 

□ Continued decline of capital spending along with 
gradual restoration of employment growth. 
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Curing the nation’s industrial malaise will 
require more than traditional forms of economic stimuli. A model of the 
national economy suggests the need for a farsighted 
economic pohcy that will encourage 
new enterprises and 
industries. 









Computer simulation with the 
National Model showing the 
different patterns of behavior 
in consumer goods and 
capital sectors over a 160- 
year period. Variables in 
consumer goods typically 
exhibit short fluctuations 4 to 
to years long, variables in the 


capital sector have cycles 40 
to 60 years lortg. Note the 
three distinct long waves in 
capital stock that peak at 20, 
68, and 125 years 
respectively, each followed 
by large contractions caused 
by overexpansion of capital 
production capacity. 
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bcononiic data and the National Model strongly 
suggest that the current economic malaise is an 
expected part of a long wave that it is not a unique, 
isolated condition, fhe model further suggests that 
economic malaise normally appears during the peak 
of a long-wave buildup. A major implication is that 
rcindustrialization should focus on the needs of the 
next long wave, a view seemingly at odds with politi¬ 
cally popular strategies that stimulate the existing 
industrial base tax cuts and reduced government 
regulation, for example. Such proposals fail to recog¬ 
nize the powerful economic forces already leading us 
toward an economic resurgence. 

C apital and the i.ung \Vave 

The National Model indicates that capital availability 
plays a central role in the long-wave phenomenon. 
However, the production of capital, which can rise 
and fall more than 200 pe'rcent during a long wave, 
need not be linked with shorter-term trends in con¬ 
sumer demand, participation in the workforce, and 
growth in particular technologies. 

I hese long term fluctuations result because the 
capital sector supplies itself as well as other sectors of 
the economy, creating a “positive” reinforcing feed¬ 
back loop Tor example, during a long-wave expan¬ 
sion, employment in capital-intensive industries in¬ 
creases Eventually the supply of labor dwindles, driv- 
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Changes in the ratio of 
capital to labor in the U.S. 
from 1889 to 1939. The curve 
can be divided into four 
phases: simultaneous 
expansion of capital and 
labor (1889 to 1918), 
substitution of capital for 
labor (1918 to 1929), zero net 


expansion of capital with a 
decrease in labor (1929 to 
1932), and rebuilding of labor 
with a decline in capital (1932 
to 1939). These four phases 
comprise a long wave of 
economic development. 
Similar trends have occurred 
in most developed nations. 


Left: 

Changes in the ratio of 
capital to labor in U.S. 
manufacturing from 1947 to 
1979. Since World War II, 
manufacturing has evolved 
through two relatively distinct 
phases: simultaneous growth 
in labor and capital until 1969, 


followed by continued 
accumulation of capital with 
little increase in employment. 
The ratio of capital to labor in 
manufacturing reached an 
all-time high at the end of the 
1970s. 
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ing up wages and increasing the cost of labor relative 
to capital. Rising wages encourage the substitution of 
capital for labor, further augmenting demand for cap¬ 
ital and thus stimulating employment in the capital 
sectors and further tightening the labor market. 

Consider the dynamics of capital growth in the 
decade following World War II. After more than 15 
years of zero or negative net investment, capital plant 
was outdated and scarce; new capital was badly 
needed. As the capital sector expanded to meet the 
increased demand, it created demand within itself for 
still more capital. For example, producers of machin¬ 
ery needed more machine tools and manufacturers of 
machine tools needed more machines. In this way, 
increasing demands on the capital sector were mutu¬ 
ally reinforcing and generated a very large total 
demand for capital. (The National Model has shown 
that major events such as World War II may affect 
the precise timing of a long-wave expansion but will 
not alter its basic character.) 

In response to such a powerful set of mutually rein¬ 
forcing stimuli, the capital sector tends to expand 
beyond long-term needs. Indeed, the National Model 
has shown that periods of capital expansion, which 
can last longer than 30 years, typically permit more 
capital production capacity to accumulate than is 
needed to meet real consumer demand and replace old 
capital plant and machinery. The tendency to overex¬ 
pand the production of capital can be strengthened by 


buoyant expectations and government policies that 
attempt to prolong the economic boom. 

When the inevitable downturn comes, capital 
growth gives way to sharp declines in the demand for 
capital, in productivity, and in employment {see the 
decline between years 66 and 72 in the charts on page 
58). Suddenly, the structures that reinforced the 
growth of capital reverse their effect: deflated de¬ 
mand for capital leads to a slowdown in the produc¬ 
tion of capital, less demand from the capital sectors, 
and still further decline in demand. Productivity fal¬ 
ters and declines. 

Although the most basic cause of the long wave 
seems to lie within the capital sector itself, other fac¬ 
tors may play important supporting roles. For exam¬ 
ple, the expansion phase of the long wave is character¬ 
ized by a large influx of labor, high rates of personal 
saving, and a monetary policy that encourages the 
accumulation of vital flnancial capital. The recession 
phase is characterized by reduced labor demand lead¬ 
ing to unemployment, low rates of saving, and policies 
that discourage capital growth. 

A Capital Shortage Today? 

The 1970s were characterized by weak capital invest¬ 
ment and decreasing productivity from existing plant 
and equipment. Yet the ratio of capital plant and 
equipment to employment in U.S. manufacturing is 
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A Model U.S. Economy 

Principal interactions within the National Model of the U.S. economy. 

The model represents three economic sectors—consumer, capital, and household—and linkages 
that connect them, including flows of orders and physical output, transfers of money 
and financial assets, and movements of labor. 


When the model is simulated, these linkages comprise the “feedback 
structure” that produces changing behavior 
through time. 



T he computer-simulation 
model of the U.S. nation¬ 
al economy constructed by the 
System Dynamics Group at 
M.l.T. divides the economy 
into three major sectors: capi¬ 
tal production, consumer 
goods production, and house¬ 
hold. The capital-goods sector 
includes commercial con¬ 
struction and the manufacture 
of capital equipment; the con¬ 
sumer goods sector includes 
the manufacture of consumer 
durables and the construction 
of residential housing; and the 
household sector addresses ba¬ 
sic household consumption, 
savings, workforce participa¬ 
tion, and demand for credit. 
The model represents in de¬ 


tail many basic business deci¬ 
sions in the two production 
sectors. It generates demand 
for labor and capital; deter¬ 
mines production rates; man¬ 
ages inventories and backlogs; 
sets prices based upon produc¬ 
tion and overhead costs, de¬ 
mand pressures, and required 
profitability; determines cred¬ 
it demands; and manages liq¬ 
uidity and other indices of 
financial performance. 

The model can “move” peo¬ 
ple among the three sectors 
while generating and tracking 
the flow of their wages. It also 
matches flows of capital goods 
and consumer goods with dol¬ 
lar flows of capital and con¬ 
sumer expenditures. Because 


of its explicit treatment of 
monetary and real quantities, 
the National Model can assess 
markets for materials and 
goods, labor, and finance on 
the basis of both price and 
availability rather than only 
price, as do most econometric 
models. As a result, the model 
produces long-term patterns 
of economic behavior unde¬ 
tectable by more conventional 
models. 

Perhaps of more immediate 
concern for reindustrializa¬ 
tion, the National Model sim¬ 
ulates the effects of interac¬ 
tions between government and 
the private-sector resptonses 
that produce inflation. For ex¬ 
ample, results strongly sug¬ 


gest that the inflationary ef¬ 
fect of efforts at reindustriali¬ 
zation deptend largely on the 
dynamics involved in the sup>- 
ply of and demand for credit. 

Over the last decade, a sub¬ 
stantial fraction of the federal 
deficit has been financed by 
the Treasury through the Fed¬ 
eral Reserve, thereby directly 
increasing money supply and 
providing bank reserves for 
support of additional money 
and credit. The National 
Model captures the channels 
for deficit financing, expan¬ 
sion of the money supply by 
commercial banks, and conse¬ 
quent inflation.— N.J.M. and 
P.M.S. □ 
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Danger lies in 

the temptation to choose remedial actions capable 
only of solving short-term 
problems. 


higher today than ever before. This trend toward cap¬ 
ital intensity is mirrored in Western Europe as well. 
In 20 OECD (Organization for Economic Coopera¬ 
tion and Development) countries, the simultaneous 
expansion of capital and labor that occurred in the 
1950s and 196bs shifted to the substitution of capital 
for labor in the 1970s; for example, in fully automated 
production lines. In 17 of these nations, absolute man¬ 
ufacturing employment declined during the past 
decade. 

However, the utilization of U.S. manufacturing 
capacity has been decreasing since 1966, when it 
peaked at 91 percent. The origin of this downward 
trend predates the “energy crisis” by about eight 
years, dispelling simplistic arguments that tie low 
capacity utilization exclusively to rising energy 
costs. 

According to the National Model, such conditions 
are typical of those expected during a long-wave peak. 
Our assessment is consistent with analyses by many 
economic historians, who propose that the currently 
developing mix of capital and labor is quite similar to 
that which appeared during the end of the 1920s {see 
the left graph on page 59). 

Innovation and the Long Wave 

There are likely to be good times and bad for innova¬ 
tion as the long wave develops. During the downturn 
of a long wave (phases three and four), economic 
conditions are uniquely propitious for the implemen¬ 
tation of new technologies. The economy has experi¬ 
enced several years of zero or negative net investment; 
capital stock is old and technologically outdated; 
unemployment is high and labor mobile. Controlling 
bureaucracies, once heavy with overhead expansion, 
have weakened. 

In contrast, after the first phase of a new long-wave 
expansion, opportunities for basic innovation are like¬ 
ly to all but disappear. The economy “locks in” on a 
particular mix of technologies; in economic terms, an 
“infrastructure” develops. By the end of the second 
phase, technological improvements that increase effi¬ 
ciency and allow further substitution of capital for 
labor are favored over technologies that require whol¬ 
ly new types of capital. 

This theory describing the changing climate for 
innovation during the long wave is consistent with the 
pattern of basic innovation from 1740 to 1960, com¬ 
piled by Gerhard Mensch of the International Insti¬ 
tute of Management in Berlin {see the chart on page 


62). He defines basic innovations as those that “pro¬ 
duce new markets and industrial branches. . . . Basic 
innovations create a new type of human activity.” 
Mensch found four distinct “innovation surges” when 
new technologies were first applied to create new 
industries—in the 1760s, 1820s and 1830s, 1880s, 
and 1930s. For example, the 1820s and 1830s saw the 
introduction of rolled rail, the telegraph, the steam 
locomotive, photography, and insulated wiring; the 
1880s, aluminum, the incandescent light bulb, rayon, 
the telephone, the electric locomotive, and the inter¬ 
nal-combustion engine; and the 1930s, television, 
radar, nylon, catalytic cracking of petroleum, the die¬ 
sel locomotive, and the jet engine. 

In addition, advanced economies have evolved 
around particular energy sources. Thus, the last three 
long waves in the U.S. economy could respectively be 
characterized as a “wood-burning wave,” a “coal 
wave,” and a “petroleum and natural-gas wave.” Each 
source contributed 75 percent or more of the nation’s 
energy during its heyday {see the graph on page 62), 
and each in turn was superceded by the primary ener¬ 
gy source of the next long wave. 

Apparently the economy develops around particu¬ 
lar technological mixes and generates powerful rein¬ 
forcing pressures that foster a societal commitment to 
those technologies until diminishing returns under¬ 
mine incentives for further expansion. (For example, 
the long wave peaking in the 1930s focused on an 
infrastructure that included interstate highways, auto 
dealerships, service establishments, gasoline stations, 
and revenues from gasoline taxes, which provided rev¬ 
enue for highway maintenance, which in turn encour¬ 
aged the use of motor vehicles.) The final years of a 
long wave include profound readjustments and shifts 
among technologies, industries, and firms. Our econ¬ 
omy is only now beginning a transition from one tech¬ 
nological base to its successor. The message for 
today’s reindustrialists is clear: no quick economic fix 
will reestablish the technologies of the 1950s and 
1960s. Our “reindustrialization” must focus on the 
technologies of the next long wave. 

As the Long Wave Ends 

How can policymakers work most effectively with the 
underlying economic forces to bring about a smooth 
transition to the coming long wave? Theoretically, 
appropriate national and corporate policies can facili¬ 
tate transitions and minimize disruptions and uncer¬ 
tainties. But danger lies in the temptation to choose 
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Frequency of basic 
innovations in the U.S. and 
changes in basic energy 
sources from 1970 to the 
present. Four distinct peaks 
in innovation are evident, 
each coinciding with troughs 
in an economic long wave. 
The periods of increased 


innovation shape the 
technological character of 
the subsequent long wave. 
Note that the nation appears 
to be heading toward a new 
period of accelerated 
innovation. The U.S. has 
relied mainly on wood, coal, 
and petroleum and natural 


gas for its major energy 
sources during each of the 
last three economic long 
waves. The economy seems 
to develop around particular 
mixes of technologies, each 
with relatively unique energy 
requirements. 


Fraction of 
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remedial actions capable of solving only short-term 
problems. Well-intentioned traditional policies such 
as tax cuts and investment credits, designed to stimu¬ 
late an economy beset by a business-cycle downturn, 
are inappropriate for use during industrial stagnation 
caused by more profound economic forces; they may 
actually make matters worse over the long term. If 
capital spending fails to respond strongly to such 
inducements, the inflationary pressures created by 
flnancing the stimulus will further exacerbate the 
economic dilemma. 

Typically, such ill-timed choices may appear to be 
appropriate and can be politically popular. For exam¬ 
ple, quotas on imports of Japanese cars might bolster 
the production of less efficient cars in the United 
States in the short run, but would ultimately reduce 
the pressure on domestic automakers to meet compet¬ 
itive standards, thus diminishing choices and reducing 
U.S. energy efficiency. Similarly, schemes that set 
minimum prices for imported steel subsidize domes¬ 
tic inefficiency and outmoded production processes. 

On the other hand, policies that could have benefi¬ 
cial long-term effects are likely to exact some signifi¬ 
cant short-term costs. For example, liberalization of 
tax regulations to encourage the growth of new indus¬ 
tries and technologies would decrease federal tax rev¬ 
enues in the short run, thereby creating temporary 
pressures for deficit spending and monetary expan¬ 
sion. Effective policies must focus on the next long¬ 
wave expansion, which may not begin for a decade. 


General versus Industry-Specific Stimulus 

Many studies have shown that relatively small, new 
enterprises are more effective in generating innova¬ 
tions than larger, more established companies. Thus, 
we assume that many of the key innovations of the 
next long wave will be developed by new enterprises. 
The National Model suggests that the most produc¬ 
tive economic initiatives would improve the environ¬ 
ment for the growth of new businesses. Traditional 
stimuli such as investment tax credits and accelerated 
depreciations are only minimally helpful to such new 
activities. Over a third of American businesses with 
less than $5 million in assets report no net income for 
tax purposes. Therefore, tax deductions are of little or 
no value to these enterprises. On the other hand, a 
reduction in the capital-gains tax for investment in 
new or small enterprises could be very beneficial, 
increasing the availability of equity capital to these 
businesses. 

How can we identify industries that show long¬ 
term potential for expanding employment and capital 
investment, those that will be on the leading edge of 
the next long wave? Historical studies of innovation 
such as Mensch’s offer some guidance: technologies 
central to new expansion usually predate that expan¬ 
sion by many years, existing as technically feasible 
ideas or inventions awaiting the right economic cir¬ 
cumstances. For example, the automobile, television, 
and jet engine, around which the present long wave 
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Policies that 

could have beneficial long-term effect are likely 
to exact some significant 
short-term cost. 



took shape, were invented many years before they 
became major factors in the economy. 

These observations suggest that the fledgling key 
technologies of the next long-wave expansion are 
already among us: alternative energy sources, genetic 
engineering, and powerful microcomputers. Perhaps 
we need not anticipate technological breakthroughs, 
but we must envision new social and economic condi¬ 
tions that would encourage the development of such 
promising innovations. 

One concrete way government can encourage new 
industries is to identify and resolve contradictory 
mandates in existing legislation. (The task is compli¬ 
cated because government regulations tend to evolve 
in a piecemeal fashion over successive administrations 
and bureaucracies.) For example, rising energy 
prices, pressures on nonrenewable resources, and 
environmental concerns have increased incentives for 
recycling. But federally mandated rate structures for 
railroads make it less expensive to transport virgin 
raw material than scrap, thereby discouraging the 
recycling industry. 

A successful national economic policy will appro¬ 
priately encourage “disinvestment" as well as invest¬ 
ment. In The Zero-Sum Society, economist Lester 
Thurow makes this point clearly: “Eliminating a low- 
productivity plant raises productivity just as much as 
opening a high-productivity plant. But doing so takes 
fewer resources. Large investments are not necessary. 
To close a low productivity nlant also makes it possi¬ 


ble to move the workers and capital that have been 
tied up in this activity into new, high-productivity 
activities. With more people and investment funds, 
new activities can grow more rapidly.” 

Good macroeconomic policy will also avoid protec¬ 
tionist measures that invite reciprocity by other coun¬ 
tries. Pressures for protectionism are likely to be 
great, increasing as the time for a major restructuring 
of the economy becomes more obvious. To resist these 
temptations, we need to establish a clear national 
vision of longer-term opportunities. 

The Financing of Reindustrialization 

Mounting pressures for government to relieve declin¬ 
ing industries and regions of high unemployment can 
be expected during the third and fourth phases of the 
long wave. But these pressures present long-term dan¬ 
gers, especially in the effect of such policies on federal 
deficits. 

Indeed, the federal budget has been in deficit for 14 
of the past 15 years. A growing fraction of that deficit 
has been financed through the sale of U.S. Treasury 
bonds to the Federal Reserve System. In this process, 
which is sometimes called “monetizing the debt,” the 
Federal Reserve pays for the bonds by crediting the 
Treasury with a deposit within the Federal Reserve 
System. When the Treasury spends the proceeds of 
such bond sales, commercial banks come to hold the 
deposit obligations on the Federal Reserve bank, and 
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T o encourage the transi¬ 
tion to the technologies 
of the next long wave without 
entailing large federal deficits 
and resulting inflation, the 
Systems Dynamics Group at 
M.I.T. proposes a high tax on 
petroleum and natural gas, 
both domestic and imported. 


The tax would increase na¬ 
tional energy prices and create 
strong incentives for conserva¬ 
tion and a price “umbrella” 
under which a wide range of 
potential renewable energy 
sources could become com¬ 
mercially profitable. Model 
simulations suggest that an 


appropriate tax might be at 
least S30 per equivalent barrel 
of oil, to be introduced in 
gradual steps over a period of 
about five years. 

The revenues collected 
from the energy tax could be 
returned to the economy as 
reductions in other taxes, such 


as personal and corporate in¬ 
come taxes (the only tax 
sources large enough to pro¬ 
vide a potential offset). Based 
on present levels of energy 
consumption (which would 
certainly be reduced because 
of increased energy prices) 
and a very conservative $20- 


they in turn use the deposits as bank reserves to sup¬ 
port additional lending activity. As these new funds 
are lent by commercial banks out into the private 
economy, the money supply expands and new pur¬ 
chasing power is created. But the availability of mon¬ 
ey increases faster than production capacity, putting 
upward pressure on prices, the dollar value of assets, 
and debt levels because of the greater asset values of 
collateral. The resulting inflation then reinforces 
itself by creating pressure for still more money and 
borrowing. 

The Federal Reserve system now holds roughly 15 
percent of the outstanding Treasury debt sold to 
flnance government deficits. While this percentage 
may sound small, it implies that throughout the 
1970s, Treasury bond sales to the Federal Reserve 
system have been sufficient to expand the credit base 
of the economy—and thereby money supply, pur¬ 
chasing power, and inflation—by almost 10 percent 
per year. 

The National Model shows that the interactions of 
capital formation and additional government expendi¬ 
ture through stimulus programs can become especial¬ 
ly inflationary during a period of excess capital plant. 
Government spending that results in the creation of 
new money and credit can have two different effects: 
greater demand for goods and services (thereby put¬ 


ting upward pressure on prices and causing inflation), 
and increased financing of new capital equipment, 
which could expand productive capacity and provide a 
greater flow of goods to counter inflation. But the 
National Model indicates that with today’s excess 
capital plant and low return on investment in many 
industries, additional money is likely to raise the 
demand for goods and encourage speculation to a 
much greater degree than it stimulates real capital 
formation. Thus, government stimulus programs and 
deficit spending today are likely to contribute to 
tomorrow’s inflation much more than to productive 
investment. In turn, expectations of high inflation can 
create additional incentives for early consumption cal¬ 
culated to beat price increases, diminish incentives to 
save, and further reduce investment because of high 
interest rates and economic uncertainty. 

The achievement of an economic policy that sup¬ 
ports long-wave economic development without pro¬ 
ducing inflation will not be easy. Some guidance in 
the difficult task of identifying industries and tech¬ 
nologies with significant long-term potential comes 
from Japan, where a successful (although not perfect) 
working relationship between industry and govern¬ 
ment has led to the identification of “sunrise” indus¬ 
tries (those with future potential) from “sunset” 
industries (those on the decline). That nation has 
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per-barrel equivalent on oil 
and gas, such compensating 
reductions would amount to 
nearly half the total of all per¬ 
sonal and corporate income 
taxes paid in the United 
States. Such a reduction in 
corporate income taxes would 
certainly help ease inflation¬ 


ary pressures, and the reduc¬ 
tion in p)ersonal income taxes 
would encourage general de¬ 
mand for consumer goods and 
services. The promise of 
greater take-home pay could 
also spur increased participa¬ 
tion in the labor force, reduc¬ 
ing unemployment. 


This sort of innovative ener¬ 
gy policy embodies several 
characteristics desirable in na¬ 
tional policies. It is self-fi¬ 
nancing: the energy tax “pays 
for” income-tax reductions 
with no net addition to the 
federal deficit. The policy is 
unambiguous and relatively 


simple to administer: it would 
not necessitate a large new 
bureaucracy. And it is not pu¬ 
nitive but uses the price mech¬ 
anism to influence the mil¬ 
lions of daily decisions that 
comprise energy demand and 
supply. — N.J.M. and 
P.M.S. □ 


been able to reach reasonable degrees of consensus 
and had a significant measure of success in shifting 
the emphasis of its technologically based industry. In 
a pluralistic society such as the United States, govern¬ 
ment cannot dictate the allocation of resources. None¬ 
theless, open discussion among business, government, 
and labor leaders should be encouraged to focus 
national attention—and imagination—on the next 
expansion. 

We view the fundamental challenge posed by rein¬ 
dustrialization as the need to evolve a new kind of 
economic intervention. Can we move beyond merely 
reacting to the symptoms of stagnation? In complex 
economic systems, the most effective policy changes 
are not likely to be obvious responses to pressing 
problems, but rather those that emerge from an 
appreciation of the longer-term causes of those prob¬ 
lems. Successful policymakers will work with those 
forces rather than against them. The effort will 
require innovative thinking and persistent, energetic 
sponsorship. But who ever said that reindustrializa¬ 
tion would be easy? 


Nathaniel J. Mass is associate professor of management at M.l.T. and 
director of the System Dynamics National Model Project. Peter M. Senge 
is associate professor of management at M.l.T. 
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Interactive media will soon 

enable us to communicate with virtually anyone from a home terminal. 
But that useful electronic network could also let all 
kinds of unwanted intruders into 
our private lives. 

Protecting Privacy 
in the Age of Hometech 

by Deanna C. Nash and 
David A. Bollier 


T he television used to be simply a device for 
bringing news and entertainment from the out¬ 
side world into our living rooms. But now the family 
television is being hooked up to other basic informa¬ 
tion tools — the computer, cable, and telephone — cre¬ 
ating an entirely new technology of interactive home 
media, or “hometech,” capable of transmitting infor¬ 
mation out of, as well as into, homes. 

While cable is still used primarily for commercial 
programming, cable companies are exploring other 
services that will transform cable into a virtual high¬ 
way for valuable cargoes of personal data. This cargo 
will include electronically stored news, classified ads, 
Yellow Pages, weather reports, and stock quotations; 
interactive transactions such as banking, shopping, 
airline reservations, and remote medical diagnosis and 
advice; monitoring of home security and energy use; 
opinion polling; and communications from individuals 
working at home. 

The advent of hometech is creating a dramatically 
different context for our lives. Distinctions among 
industries — television, computer, telephone — are 
blurring. Political participation takes on new meaning 
as it becomes possible to poll citizen opinion quickly 
and widely. New educational possibilities beckon as 
vast electronic “libraries” become accessible. The 
technology’s potential is clearly enormous: by one 
estimate, there are at least 65 different services possi¬ 
ble through hometech systems. Depending on the 
technology, delivery costs, and consumer demand. 


vast new markets await hometech entrepreneurs. But 
the very scope and volume of information involved in 
these systems also create serious, poorly understood 
risks for the privacy of individuals and businesses that 
use them. 

No Place Like Hometech 

The traditional concepts and language of individual 
privacy do not account for the new realities of interac¬ 
tive home media. For example, how are we to inter¬ 
pret the Fourth Amendment protections against 
unlawful search and seizure in the context of two-way 
cable, videotex, and other interactive systems that can 
collect countless streams of data about a person, com¬ 
pile that information, store it, analyze it, cross-refer¬ 
ence it, and use it in manipulative ways without the 
consent of the individual or the supervision of govern¬ 
ment or the courts? What does the common-law 
notion of the “right to be left alone” mean when it 
involves hometech? 

The privacy dangers of hometech are largely un¬ 
recognized. This is not surprising; the general public 
hardly knows what interactive technologies are, and 
even cable television, the most developed hometech 
industry in the United States today, downplays the 
issue. One official of the National Cable Television 
Association reportedly wants his group to work on the 
issue “quietly.” Another NCTA official concedes 
that the privacy dangers are real, but notes that the 
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Companies are exploring services 
that will transform cable into a virtual highway for valuable 

cargoes of personal data. 


issue “is not being dealt with on an industrywide basis 
because it hasn’t demonstrated itself as a burning fire 
yet. But it will.” As for drawing up voluntary guide¬ 
lines to assure that the issue is given due recognition, 
Gustave Hauser, president of Warner-Amex, speaks 
for many in the industry when he argues that privacy 
guidelines are “possibly premature” and that cable 
companies “should just be left alone for a while to 
creatively find our way to provide what people 
want.” 

In the programming realm alone, intense competi¬ 
tion is brewing among commercial television, cable, 
subscription TV, multipoint distribution services, and 
eventually, lower power VHP and UHF and direct 
broadcast satellites. In this race where the stakes are 
high, the technological pace swift, and the capital 
investments huge, it is easy to see how concerns for 
consumer privacy might take a back seat. Moreover, 
because future services and markets are uncertain, it 
is all the more difficult to devise effective privacy 
safeguards. 

Nevertheless, the interactive home media industry 
has strong incentives for dealing with privacy issues 
immediately. Privacy protections designed into the 
system would be less costly, less complex, and more 
effective than any measures adopted later. And priva¬ 
cy safeguards are of concern not only to consumers 
but to businesses as well: companies that use telecom¬ 
munications systems need to be assured that their 
business data are secure, and vendors, to stay in busi¬ 
ness, must be able to provide that assurance. 

What people want in the way of interactive home 
media is a matter of speculation. But their desire 
for — and right to — privacy is much more certain. The 
urgent question, therefore, is how to assure individual 
privacy as the new technologies develop. The first 
task is to understand what the new technologies can 
do and how these systems can violate individual priva¬ 
cy in new and unforeseen ways. If we are to continue 
to enjoy the privacy we now have. Congress, the 
courts, regulators, industry, communities, and citi¬ 
zens’ groups must create new definitions of protecta¬ 
ble interests, legal concepts, and institutional safe¬ 
guards. Because the technology and the industry are 
changing rapidly, some recommendations must be 
tentative. But to do nothing is to ignore privacy con¬ 
cerns until it is too late. 

Four Ways to Expose Yourself 

Consumers risk four types of exposure with interac- 
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tive home media: intrusion, interception, misuse of 
information, and aggregation of individual or house¬ 
hold information. 

Intrusion is made possible by the constant electron¬ 
ic surveillance provided by some interactive cable sys¬ 
tems. For example, Warner-Amex’s Qube system in 
Columbus, Ohio scans user households every six sec¬ 
onds to record such information as whether a house¬ 
hold’s TV set is on or off, the integrity of the receiver, 
the channel being viewed, and the last response but¬ 
ton pressed. Other hometech systems use the same 
polling technique to detect fire, smoke, sound, and 
movement, monitor energy load, and transmit calls 
for medical help. Before sending out an alarm, the 
system repolls the terminal to confirm the signal and 
then transmits to the central computer any additional 
relevant information such as a user’s medical history, 
special architectural features of the house, or the 
presence of hazardous materials. 

Ironically, home security systems may themselves 
become intrusive. For example, a utility company 
might find it valuable to know about a consumer’s 
energy load not just to regulate the household’s heat, 
as requested, but to develop energy policies that affect 
that household. The utility could then correlate its 
publicity campaigns with energy use or determine 
who is cooperating with conservation programs. 

Another form of intrusion involves the undesired 
reception of objectionable, obscene, or unwanted pro¬ 
grams. Such intrusion became an issue for cable TV 
when some operators began to offer “adult” channels 
with sexually explicit movies. Qube maintains two 
safeguards: viewers may choose to have the channel 
entirely blocked, or they may install a special terminal 
with a lock to control reception of the adult channel. 
Other undesirable reception will occur with videotex, 
which will offer consumers a variety of information 
services through a single channel, with no simple way 
to edit out offensive information. Already there are 
private efforts to ban violent, sexually suggestive, or 
otherwise controversial subjects from television and 
school libraries. With the greater diversity of infor¬ 
mation available through videotex, the range of possi¬ 
ble political or moral objections will multiply. 

Interception can occur when an outside party eaves¬ 
drops on private communication to the head-end 
(central cable company) computer. Such interception 
can occur at several points in the system: during 
transmission from a home console to the head-end 
computer; and at the head-end, through unauthorized 
tapping into data, an improper communications link, 
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Sensors that detect 

the presence of an intruder in a home could also be used to 
monitor a homeowner’s movements. 



or authorized access by an outside agency such as a 
law-enforcement body. 

For example, when a home interactive cable user 
sends an electronic message to the head-end comput¬ 
er, the message, along with a code number identifying 
the originating terminal, can be intercepted below the 
first “bridge gate controller,” which controls the 
upstream and downstream direction of messages. 
Before this point there are as many as 256 terminals, 
any of which could potentially pick up a weak signal 


that might flow back downstream. While normal ter¬ 
minals are designed to ignore such signals, a specially 
designed terminal could intercept them. This is 
improbable, considering the necessary effort and 
expense, but the incentives for interception will grow 
as more kinds of information are sent over the system. 
Although a microprocessor-driven scrambler within 
the home terminal could eliminate this problem, the 
question is how much protection is needed and who 
should pay for it. 
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Unauthorized access by personnel within the head- 
end facility or through an improper data link are actu¬ 
ally security problems rather than privacy issues. 
Qube has taken precautions against both: in the first 
instance, through an elaborate system of physical 
locks and computer passwords, and in the second, by 
the use of a patchboard through which all external 
communications via telephone must come. 

While security failures are a concern, the more 
important issue is legal access to data by an external 
agency such as a law-enforcement body. Such a case 
has already affected the Qube system in Columbus, 
Ohio, where a local movie-house operator was ar¬ 
rested for showing two obscene adult movies. The 
defense attorney tried to prove that the films did not 
violate community standards of obscenity by demon¬ 
strating the widespread local appeal of one of the 
films shown over the Qube system. Faced with a sub¬ 
poena, Qube did reveal the general viewing statistics 
for the particular film and the patterns of use of the 
adult channel (as many as 25 percent of Qube viewers 
watch the adult entertainment channel.) 

Qube said it would fight court access to individual 
viewing records all the way to the Supreme Court, but 
whether other interactive home media corporations 
would act similarly is unclear. The legal and regulato¬ 
ry provisions governing court access to individual 
records clearly need review. 

Misuse of information is possible with interactive 
home media because much of the data collected by 
the head-end computer for billing or polling have oth¬ 
er marketable uses. Three typos of sensitive informa¬ 
tion are generated by interactive hometech: viewing 
choices, viewer responses, and security information. 
Release of information about individual viewing 
choices and responses could be embarrassing or 
damaging. More subtly, a viewer’s selection patterns 
could be used improporly, such as when during the 
McCarthy era library circulation records were used as 
incriminating “evidence.” Sensors that detect the 
presence of an intruder in a home could also be used 
to monitor a homeowner’s movements. Personal 
information supplied during medical emergencies or 
fires could be used by insurance companies to surrep¬ 
titiously raise risk factors and thus premiums. 

As the diversity of hometech services grows, priva¬ 
cy dangers mulitiply. For example, electronic funds 
transfer (eft) holds huge px)tential for abuse. Major 
studies are now underway to test banking and billing 
from remote terminals for eventual incorporation into 
hometech systems. The information shuttled through 


an EFT system is truly explosive: it can reveal individ¬ 
uals’ daily movements, purchases, expenditures; pre¬ 
ferred products, merchants, and charitable or reli¬ 
gious causes; travel habits; and even transactions that 
they are trying to conceal. (Similar dangers will arise 
if and when banks start to use “smart credit cards” for 
EFT, with embedded integrated circuit chips that can 
record up to 100 transactions—and other informa¬ 
tion.) While EFT would be a boon to law-enforcement 
officials in monitoring cash flow and cracking down 
on corruption and organized crime, piast abuse of 
wiretap surveillance provides little assurance that the 
privacy of ordinary citizens would be dutifully 
respjected. 

Aggregation of data by household is the fourth 
typje of privacy invasion. Isolated bits of personal 
information may have little value, but when compiled 
and compared by individual or household rather than 
by group, they can damage a person’s privacy. The 
Privacy Protection Act of 1974 addressed this prob¬ 
lem as it relates to the federal data psools. 

Another privacy threat could arise if a household 
“psychographic” profile is assembled from p>ersonal 
information stored in the head-end computer, perhaps 
supplemented with information from other sources. 
Already advertisers, direct-mail marketers, and cable 
TV operators are exploring ways to gather demo¬ 
graphic data on cable viewers and identify target audi¬ 
ences. Indeed, the possibilities of “narrowcasting”— 
sending programs and advertisements to target house¬ 
holds only—are touted by the cable industry as a 
major appeal. 

Generally, cable companies guard individual re¬ 
cords. Qube’s subscriber agreement form assures con¬ 
sumers that program-selection records “shall be kept 
strictly confidential except for purposes of servicing a 
subscriber’s account. No other individualized records 
will be developed of other viewing selections or inter¬ 
active responses unless the subscriber has been 
advised in advance and given adequate opportunity 
not to participate.” And the cable press, mindful of 
possible abuses, devotes considerable news space to 
the problems of “audience documentation.” 

But cable companies could increasingly be 
tempted to sell personal data to third parties as home 
interactive services expand in both size and scope. 
Once two-way cable systems and other interactive 
home media services become common, it will be simple 
to “rummage through” the available demographic 
data, which would be invaluable to advertisers and 
others. Four of the major rating firms—Nielsen, 
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Battling the Paper Pile 

I n the fight on forms, last April 1 was no April Fool’s Day. It was 
the effective date of a new law intended to turn back, or at least 
slow down, the mounting tide of government-required paperwork 
that’s engulfing us all. 

The Paperwork Reduction Act, it’s called—a bipartisan piece of 
legislation shepherded through Congress by a coalition of Demo¬ 
crats and Republicans, signed into law by President Carter, and 
now being implemented by the Reagan Administration. 

The paperwork burdens heaped on the public by the government 
are dizzying. The Office of Management and Budget (OMB), en¬ 
forcer of the new law, reports that federal agencies subject to the 
budget process thrust a paperwork load on the public totting more 
than 1.2 billion work hours in fiscal 1980. The agencies had projected 
an increase in fiscal 1981. But OMB stepped in to cut the figure by 
48 million hours. 

Even so, the paperwork saddling the public this year adds up to 
590,000 work years. That equals or surpasses the work years for the 
entire steel industry, or the entire newspaper and magazine industry. 

Some 75% of the paperwork dictated by the government is man¬ 
datory. Penalties may be assessed on people who don’t comply. 
Tax reporting is an example. Another 19% of the paperwork is re¬ 
quired to get or keep a federal benefit, such as a Medicare payment 
or a research grant. Only 6% is voluntary. 

The time and money spent filling out forms for the government 
are time and money that are unavailable for other, more productive 
purposes. For businesses, the dollars spent on government paper¬ 
work are funds that cannot be invested, say, in research and devel¬ 
opment. For hospitals, they’re dollars shut off from use in health 
care services or medical research. For state and local governments, 
they’re dollars unavailable for social services — or, for that matter, 
dollars that could be turned back to the people in reduced taxes. 

There’s a tendency in the bureaucratic burrows to view the piling 
up of paper as an end in itself. OMB is at war with that notion. It is 
establishing a federal information locator system. The aim is to get 
government agencies to knock off making demands on the public 
for information that already exists in Uncle Sam’s vast apparatus. 

Under terms of the new law, OMB is going to make government 
agencies come up with a “ paperwork burden estimate ” whenever 
they want information from the public. This will require an agency 
to detail the time and cost to the public of supplying the informa¬ 
tion, justify why it is needed, and tell how it will be used. 

Come the first of next year, any government request for informa¬ 
tion must carry an OMB “control number.’’ If there’s no such 
number, you can ignore the request. Just toss it in the wastebasket. 
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Arbitron, Gallup, and Media Statistics—“are show¬ 
ing an interest in cable TV as a possible source of new 
business,” says Maurine Christopher of Advertising 
Age. “Segmenting the market” would be child’s play 
and particularly useful to direct-sales marketers be¬ 
cause the consumer would be able to order a product 
immediately after an advertisement is aired. “There 
will be no question, under those circumstances, as to 
whether a commercial is effective,” notes John E. 
O’Toole, president of Foote, Cone, and fielding, an ad 
agency. 


Legal Threads and Patches 

Traditional privacy protections such as the law, regu¬ 
lations, voluntary industry guidelines, consumer edu¬ 
cation, and technical devices are ineffective in dealing 
with the new dangers of hometech. Accordingly, we 
must devise a new legal framework that reflects the 
altered social circumstances. Protectable privacy in¬ 
terests must be identified, research must show how 
interactive home media might violate those interests, 
and effective safeguards must be created. 
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Isolated bits of personal 

information may have little value, but when compiled, 
they can damage a person’s privacy. 


Privacy law is, according to Harvard Law School 
Professor Arthur R. Miller, “a thing of threads and 
patches.” The imagery tells the story: privacy has 
been a well-accepted concept in search of a precise 
legal formulation. The effort to nail down a specific 
legal doctrine has been repeatedly confounded by the 
evolution of technology, which creates new and 
unforeseen threats. 

The first landmark attempt to define privacy rights 
came in 1890, when Louis Brandeis and his law part¬ 
ner Samuel Warren wrote a classic law-review article, 
“The Right to Privacy.” The catalyst was a series of 
technological developments: the telephone, the micro¬ 
phone and audio recorder, the camera that could take 
“instantaneous photographs,” and the use of these 
inventions by newspapers. Warren and Brandeis 
explained how common law secured “to each individ¬ 
ual the right of determining, ordinarily, to what 
extent his thoughts, sentiments, and emotions shall be 
communicated to others.” But the common law was 
no longer adequate, argued Warren and Brandeis, 
because “the recent inventions and business methods” 
created the possibility of new abuses. To establish a 
new conceptual framework, they compared privacy to 
property that outsiders might trespass upon. Unau¬ 
thorized intrusion into a person’s privacy therefore 
could be prosecuted under a tort of trespass and 
appropriate sums awarded for mental pain and dis¬ 
tress. 

For the next 70 years, the legal history of the 
concept of privacy was largely a matter of case law, as 
the courts wrestled with the limits of acts that repre¬ 
sented invasions of privacy and mediated the conflict¬ 
ing interests of individuals versus corporations and 
government. However, since 1966 six major legisla¬ 
tive acts that deal with privacy have been enacted: the 
Freedom of Information Act of 1966 amended in 
1*974, the Omnibus Crime Control and Safe Streets 
Act of 1968, the Fair Credit Reporting Act of 1970, 
the Family Educational Rights and Privacy Act of 
1974, the Privacy Act of 1974, and the Tax Reform 
Act of 1976. 

The two most significant laws for privacy and 
interactive home media systems are the Omnibus 
Crime Control Act and the Privacy Act of 1974. The 
former deals with electronic surveillance and sets 
forth the circumstances by which one can legally gain 
private information about an individual or group. Its 
principles and provisions might well be extended to 
cover the interception of data and messages from 
computer terminals within a public information 


utility system. 

The Privacy Act of 1974 addresses the rights of 
individuals with regard to personal data contained in 
federal data banks. Its principles and provisions might 
also be extended to include privately owned pools of 
data about individuals, since the potential dangers are 
nearly identical. 

Perhaps the most significant affirmation relevant 
to the hometech industry was that individuals have 
the right to know what personal information is in a 
data bank and to correct any inaccuracies. Second, the 
type of information that a data handler can collect 
about an individual and how that information can be 
combined with other data bases is restricted. Third, 
information handlers have a fiduciary responsibility 
to meet the law’s provisions. Accountability is served 
in part through the individual’s right of access, but 
civil measures also deter irresponsible use of personal 
data. (For example, misdemeanor criminal penalties 
can be imposed for willful or intentional violations.) 

The 1974 law also established the Privacy Protec¬ 
tion Study Commission to report on the act’s imple¬ 
mentation and other privacy areas that need to, be 
addressed. A major finding of the commission’s 1977 
report was that the law did not address technological 
developments — such as interactive home media — that 
create the possibility of new privacy abuses. The com¬ 
mission noted two areas that especially need more 
specific legal provisions. First, explicit regulations or 
guidelines for protecting privacy during routine infor¬ 
mation-gathering procedures are needed. Although 
systems such as Qube have begun to address this area, 
further efforts must be made by cable operators. 

A second concern was the informal collection and 
sharing of information among organizations. Current¬ 
ly there is little legal protection for the transfer of 
personal data that are not explicitly confidential. For 
example, the Qube system may collect information of 
value to its parent companies, such as American 
Express. New laws or regulations, or at least immedi¬ 
ate voluntary industry guidelines, would help curb 
such uses of information. The commission also point¬ 
ed out that the enforcement mechanisms of the Priva¬ 
cy Act are not very effective. Not only are the penal¬ 
ties low, but it is difficult for an individual to prove 
unauthorized or injurious disclosure of information, 
especially when more than one vendor is involved. 

Thus, legal protections are incomplete and rapid 
technological development exacerbates the problems. 
Although recent federal legislation offers a valuable 
beginning guide for private industry, explicit policies 
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To do nothing 

is to ignore privacy concerns until it 
is too late. 


and guidelines initiated either by the industry or fed¬ 
eral regulatory and legal agencies are needed. 

Corporate Policies and Regulatory Possibilities 

There is a general lethargy within the hometech 
industry with regard to privacy issues. Although some 
companies such as Warner-Amex have made some 
voluntary privacy provisions in their contracts, other 
companies, especially those in the videotex field, have 
shown little inclination to explore precautions or draft 
company or system guidelines. 

No community or individual subscriber should 
affiliate with a hometech system without knowing 
how individual privacy rights will be treated. Specific 
provisions consistent with the general principles 
affirmed by the Privacy Act should be included in the 
franchise agreement between a cable company (ot 
other interactive system) and a community and in the 
agreements signed by subscribers. For example, the 
cable company should agree to use individual custom¬ 
er information only for billing and the stated pur¬ 
poses, such as security monitqring. No disclosure of 
subscriber mailing lists should be made to third par¬ 
ities without the full understanding and consent of the 
customer. 

Cable operators will want to collect statistical 
aggregations of audience preferences for program¬ 
ming purposes, but this information should be moni¬ 
tored only with explicit approval and must in no way 
reveal the identity or preferences of individual sub¬ 
scribers. Provisions should also be made for subscri¬ 
bers to view their own records, and companies should 
destroy computer records of viewing patterns after a 
reasonable period of time. The franchisor should 
agree to some financial penalty for a breach of these 
contractual responsibilities. 

Hometech system capabilities will vary from local¬ 
ity to locality, so local government is the logical and 
primary body to monitor and enforce systems’ regula¬ 
tions and contracts. Unfortunately, many localities 
are unfamiliar with the issues, so federal and state 
agencies should adopt minimal privacy standards. 

Individual companies, for their part, should create 
formal fwlicies on confidentiality and computer secu¬ 
rity and initiate a more spirited industrywide discus¬ 
sion of privacy issues. No single segment of the home¬ 
tech industry can consider its technology in isolation 
from the entire system: interconnections between 
vendors are great, and responsibility for privacy 
should not be allowed to slip between the cracks. Only 


by looking at the system as a whole can consumer 
interests be identified and effective precautions taken. 
Common carriers, head-end computer operators, in¬ 
dependent information providers, and merchandisers 
and advertisers should be especially concerned. 

Privacy on the Block 

The hometech industry is in such flux and the tech¬ 
nology evolving so rapidly that new laws or regula¬ 
tions—unless they are developed on firm conceptual 
bases—might be ineffective and inhibit the advance¬ 
ment of the technologies. Yet to ignore privacy con¬ 
cerns until the market stabilizes is no solution 
either. 

Letting the “free market” decide, regrettably, is 
favored by many in the industry and by two Federal 
Communications Commission staff members, James 
A. Brown, Jr. and Kenneth Gordon. In a recent paper, 
they rely on the classic competitive model to provide a 
theoretical economic framework for protecting priva¬ 
cy, which in effect legitimizes and encourages 
increased access to private information. 

Brown and Gordon’s proposal has a strong but 
specious appeal. They ask us to view private informa¬ 
tion as an economic good “insofar as resources 
devoted to the production of privacy must be taken 
from elsewhere. That is, more privacy usually means 
less of some other good or service . . . Privacy for 
individuals may mean less information for others who 
deal with them. So it may reduce economic output. 
Thus, any legislation affecting the flow of personal 
information may have far-reaching, and not always 
desirable, effects on productivity and income distri¬ 
bution.”. 

Within this framework, privacy is primarily an 
economic value and the presumption is against pre¬ 
serving it. Nonetheless, Brown and Gordon propose 
what to some is an orderly, rational market model: 
“Providers of information will be able to purchase the 
desired degree of privacy ... and demanders will also 
get the information they want . . . Those with strong 
preferences for privacy will work for firms where lit¬ 
tle personal information about employees is needed. 
Those with fewer concerns about divulging facts on 
themselves will face a richer array of job opportuni¬ 
ties.” 

This cost-benefit approach contains several falla¬ 
cies. First, it’s highly unlikely that we will be able to 
sell directly our own, personal information for its fair 
market value. Only one interactive cable system will 
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likely serve each locality, so a choice of different lev¬ 
els of privacy protection is impossible. Even if a com¬ 
petitive market does exist, most consumers will not 
have the expertise to understand how their private 
information will be used and which third parties 
might eventually have access to it. 

The “willingness to pay” argument — that each 
person can “buy” the optimal level of privacy — hides 
another equity problem: the rich will be able to afford 
more privacy, while the poor might be forced to 
“choose” less privacy. The so-called free market will 
deny one segment of society a political right that 
should belong to everyone. It’s analogous to a New 
Yorker cartoon in which the judge asks the defen¬ 
dant, “How much justice can you afford?” Do we 
value justice or privacy so little that we will sell it to 
the highest bidder? The seeming logic of the econom¬ 
ic model violates our most basic, democratic values. 

Defining privacy primarily as an economic good is 
convenient. But such a definition demeans our very 
understanding of privacy; we cherish privacy precise¬ 
ly because it is beyond economic concerns. When pri¬ 
vacy is no longer regarded as a universal political right 
but instead as a commodity for economic barter, the 
door is thrown open for its exploitation. What individ¬ 
uals once enjoyed as free they must now pay a sur¬ 
charge for — if they can afford the price. Under the 
“willingness to pay doctrine,” a person’s privacy 
rights become, with the development of interactive 
home media, virgin territory to be exploited to 
enhance corporate efficiency, profitability, and the 
GNP. This is the future sanctified by the Brown and 
Gordon report. 

The promise of interactive home media is indeed 
exciting, but its dangers are equally strong. With his 
usual insight, Fred Friendly, the pioneering broadcast 
journalist, offered a profound comment on the issues 
at stake in his testimony before the New York City 
Board of Estimate’s cable franchise proceedings. 
“These conduits,” he said, “will determine what kind 
of people we are.” 


Deanna C. Nash is president of Collingwood Associates, Inc., a telecom¬ 
munications consulting firm in Washington, D.C., and former director of 
system research at the Public Broadcasting Service. David A. Bollier is 
senior associate at Collingwood Associates. This article is based in part on 
“Interactive Home Media and Privacy Issues,” a study recently com¬ 
pleted by Collingwood Associates and John B. Smith for the Federal 
Trade Commission's Office of Policy Planning, and adapted from Dr. 
Nash’s speech to a national cable television conference in Washington, 
D.C. this year. 


Heart attack. 

or stroke 
could knock 
you down on 
your way up. 



You're working for the chal¬ 
lenge, the satisfaction, the 
success. The last thing you 
want is a heart attack or 
stroke. Yet nearly one million 
Americans die of heart dis¬ 
ease and stroke every year 
And 200,000 of them die be¬ 
fore retirement age. 

The American Heart 
Association is fighting to re¬ 
duce early death and disa¬ 
bility from heart disease and 
stroke with research, profes¬ 
sional and public educa¬ 
tion, and community service 
programs. 

But more needs to be 
done. 

You can help us find the 
answers by sending your dol¬ 
lars today to your local Heart 
Association, listed in your 
telephone directory 


Put your 
money where 
your Heart is. 




Ameiicxin 
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WE'RE FIGHTING FOR VOUR LIFE 


August/September 1981 


Technology Review 75 












JON MCINTOSH 


TRENDS 



The Need to Know 


High Technology: Back in the Bottle? 


it is not a simple matter. This, it appears, is 
the only thing upon which those involved in 
the ongoing conflict over university re¬ 
search, national security, and the public’s 
right to know can agree. And as scientists, 
administrators, and government authorities 
grapple, the issues grow murkier, the ques¬ 
tions more difficult, and the premises less 
clear. 

It started with cryptography—the math¬ 
ematical enterprise encompassing the con¬ 
struction and deciphering of codes as well 
as a plethora of more esoteric academic 
concerns. Not surprisingly, the Depart¬ 
ment of Defense (DOD) has a keen interest 
> in this area, and in 1977 a branch of the 
department, the National Security Agency 
(NSA), took steps to limit the dissemina¬ 
tion of cryptographic information—specif¬ 
ically papers written by Professors Ronald 
Rivest, Leonard Adelman, and Adi Sham¬ 
ir, then of M.I.T. After much dispute over 
the legality of this action, a temporary 
compromise was negotiated by Professor 
Michael Dertouzos, director of the M.I.T. 
Computer Science Laboratory. The agree¬ 
ment stipulated that all further results of 
cryptographic research would be for¬ 
warded to the NSA at the same time they 
were sent out for review by professional 
colleagues. However, Professor Dertouzos 
is firm in his refusal to accept NSA censor¬ 
ship. “We send them our papers simply to 
alert them,” he explains, not for decisions 
as to whether they should be published. 

This arrangement worked well until late 
last summer, when a routine request for 
funds sent to the National Science Founda¬ 
tion (NSF) by Professor Adelman (now at 
UCLA) resulted in a sponsorship offer by 
NSA. Recognizing that NSA funding 
could lead to the classification of his 
research. Professor Adelman at first re¬ 
fused the offer, but he eventually agreed to 
an NSA prepublication review of his work 
and to its classification if the Defense 
Department so recommended. 

Other M.I.T. scientists were not so com¬ 
placent. Professor Rivest refused to accept 
the possibility of classification of his re¬ 
search and is still negotiating the terms of 
his funding. Meanwhile an M.I.T. faculty 
committee dubbed “On the Changing Na¬ 
ture of Information,” chaired by Professor 
Dertouzos, was formed to investigate this 
and related problems. 

The continuum from a mathematical 
equation to an algorithm to a computer 


chip is very large, and one has to think of 
the First Amendment consequences of in¬ 
terfering with it,” says M.I.T. Provost 
Francis E. Low, a committee member. 
“Cryptographers have to protect the inter¬ 
ests of society and the individual as well as 
those of national security.” 

As implied by its title, the Dertouzos 
committee is concerned with issues that go 
far beyond the boundaries of mathematical 
research. There are in fact three distinct 
categories of real or possible restriction 
that the group intends to investigate — mili¬ 
tary classification, contractually stipulated 
review, and export control. Military classi¬ 
fication is a moot issue as far as M.I.T. is 
concerned, since no such research is pres¬ 
ently allowed on campus (though classified 
work is carried out at affiliated Lincoln 
Laboratory). 

The cryptography controversy falls into 
the second category, “contractual stipula¬ 
tions,” the agreement that all research be 
screened by the military or some other 
authorizing body before publication. A 
group established by the American Council 
on Education (ACE) to look into this pro¬ 
tocol at the NSA’s request recently con¬ 
cluded that researchers should submit re¬ 
sults to the NSA voluntarily, with the 
understanding that any recommendation of 
censorship would be open to appeal. 

But the M.I.T. group was not satisfied 
with this advice and, according to Provost 
Low, has basically ignored it. “The ACE 
recommendation could lead to prior re¬ 
view, something we consider anathema,” 
Professor Dertouzos explains. “The NSA 
wants to control (cryptographic) research, 
and while a voluntary review might sound 
mild, it is only one of what could be several 
small steps toward government control of 
university research.” 

The M.I.T. committee decided to make 
permanent their temporary plan — that of 
giving the NSA a look at cryptographic 
results at the same time they are sent out 
for peer review. Recently endorsed by the 
NSF Mathematics and Computer Science 
Advisory Committee, this policy protects 
the public interest as well as academic 
independence. Professor Dertouzos says. 

“We see a tremendous need for crypto¬ 
graphic information in the civilian sector,” 
he says, explaining that this field has appli¬ 
cations in the prevention of computer 
crime and the protection of individual 
privacy. “But while the NSA exists to 
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protect the military interest in this area, 
there is no government body to protect the 
civilian interest.” Therefore, he suggests, it 
is up to the individual researcher or institu¬ 
tion to make sure that the taxpayers are 
aware of progress in the field. 

The final restriction category, export 
control, would limit the information avail¬ 
able to foreign interests. Under existing 
interpretations of the Export Administra¬ 
tion Regulations (EAR), these “interests” 
include foreign faculty, staff, and students 
who the DOD fears will “leak” and eventu¬ 
ally capitalize on information obtained dur¬ 
ing their tenure in the United States. Gov¬ 
ernment attempts to plug these “leaks” are, 
in the view of many university representa¬ 
tives, a threat to academic freedom. Last 
February the presidents of Stanford, Cor¬ 
nell, the University of California, the Cali¬ 
fornia Institute of Technology, and M.I.T. 
sent a letter protesting this policy to the 
Secretaries of Commerce, State, and De¬ 
fense, saying that “the science underlying 
high technology cannot be put back into 
the bottle.” 

No one is arguing against government 
control over truly sensitive information; 
military research done by government la¬ 
boratories is routinely classified and there¬ 
fore unavailable to unauthorized individu¬ 
als. Objections stem from attempted gov¬ 
ernment control Over so-called “dual-use” 
technologies that can be applied in both the 
military and civilian sectors. 

A key example is the Defense Depart¬ 
ment’s very high speed integrated eircuit 
(VHSIC) program. These microcircuits have 
military applications (as the “brains” of 
guided missiles, for example), but their 
development is also vital to the progress of 
the entire electronics industry. They are 
“like money; just about everything will be 
influenced by them in the future,” says 
Professor Dertouzos. Last year when the 
DOD attempted to restrict the publication 
of unclassified research in this area, and the 
Department of Commerce barred a foreign 
professor from participating in vhsic re¬ 
search at Cornell, the academic community 
responded with alarm. 

“Most universities have concluded that 
performance of classified research is in¬ 
compatible with their essential purposes,” 
the college presidents said in their missive. 
“University scientists would prefer, for the 
most part, to change their field of interest 
rather than have their research and teach¬ 
ing so constrained.” 

Restrictions on the transfer of informa¬ 
tion haven’t actually changed with the new 
administration, but they are being more 


tightly enforced. Howfever, some observers 
comment that export rules do not provide 
any serious deterrent to foreign interests. 
Information can be obtained through any 
number of more devious channels, they say. 
Military classification, though far from 
leak-proof, is a much surer method of con¬ 
trol. One suggested Solution to the restric¬ 
tion of dual-use technology research is to 
isolate highly sensitive areas for classifica¬ 
tion rather than restrict Entire research 
programs. However, no one has produced 
an objective formula for distinguishing 
classifiable from unclassifiable research. 

“We are holding out for an appropriate 
mechanism of control in as nonconfronta- 
tional a way as we can,” Provost Low says. 
“I think there’s a good chance that eventu¬ 
ally something can be worked out, but 
exactly what the final solution will be is not 
clear.”—£:.R.S. □ 

Energy _- 


Sniffing for Oil 

Drillers were drawn to the site of the first 
successful U.S. oil well at Titusville, Pa., 
by oil seeping from the ground nearby, and 
ever since then discharges of hydrocar¬ 
bons—oil and especially gas—from the 
earth’s surface have been accepted as clues 
to the fuels hidden beneath. 

But Professor Martin J. Davidson of 
North Texas State University thinks these 
surface manifestations are far too little 
used by U.S. exploration companies. In¬ 
deed, our failure to exploit surface geo¬ 
chemical prospecting “inflicts a great cost 
upon this nation,” he told the American 
Chemical Society last spring in Atlanta. 

Professor Davidson’s idea is that at least 
minute quantities of hydrocarbons con¬ 
stantly slip through even relatively imper¬ 
meable layers of the earth. Fluids and gases 
under pressure follow cracks and fault lines 
from reservoirs toward the surface. Some 
are caught in aquifers and show up dis¬ 
solved in surface water; some reach the sur¬ 
face to be found by extremely sensitive gas 
analysis. And often water with dissolved 
hydrocarbons can migrate through the 
rocks sealing such a reservoir when the 
hydrocarbons themselves cannot. Such 
seeps may represent but a few parts p)er 
million or even billion of air or water sam¬ 
ples, but they have meant the difference 
between success and failure to some pros- 
p)ectors. 

Consider, for example, the record of a 
prosp)ecting company that made a heavy 
commitment to geochemical methods in 
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The chart shows anomalous emissions of 
methane, propane, ethane, and butane 
plotted as ratios lor three areas of West 
Texas, Canada, and California. The 
different ratios are good predictors of the 
different compositions of hydrocarbons 
that lie below. 

the 1940s. Though only 8 p)ercent of its 
total leases were based on geochemical evi¬ 
dence, by I960 about 65 piercent of its pro¬ 
duction was from such leases. Another 
compiany has drilled some 160 shafts in the 
last 40 years based on analyses of methane 
migrating vertically through the earth, and 
its 24 p)ercent success rate is about twice 
the U.S. average. 

J.C. Williams of Gulf Research and 
Development Co. agreed that the detection 
of hydrocarbon seeps “can play a major 
role in locating petroleum accumulations.” 
He reported some of Gulfs results with 
marine geochemistry: an average of 0.14 
liters of propane is dissolved p>er billion 
liters of water on the outer continental 
shelf of the East Coast. But in one area that 
“clearly shows evidence of pjetroleum,” the 
mean is 2.7 liters pter billion, and similar 
anomalous methane concentrations show 
up in many more locations. Some of the 
methane comes from decaying vegetation 
in shallow sediments, but some is believed 
to have escapjed from deep)-earth reservoirs 
of natural gas. Similarly, prop>ane anoma¬ 
lies may be associated with petroleum res¬ 
ervoirs. When the two are found together. 
Gulf geochemists think that their ratio can 
help predict the likelihood of gas or petro¬ 
leum deptosits—more methane, more gas; 
more prop>ane, more oil. 

Mr. Williams thinks that even in areas of 
hydrocarbon seepage, “It’s advantageous to 
collect and review geophysical data first.” 
In contrast. Professor Davidson inists that 
geochemical data provide “an entirely 
new—and neglected—vista for oil explora¬ 
tion.”— J.M. □ 


August/September 1981 


Technology Review 77 


OMNIORAPHICS 






Energy 


Trends 


What’s Good for 
General Solars . . . . 

“We’re helping solar energy grow through 
competition,” declared Exxon’s full-page 
ad in the New York Times. “It will grow 
into an important energy source for Ameri¬ 
ca because of the contributions of many 
people and the many companies that will be 
competing for your business.” 

That was 1977, and not everyone was 
convinced that the company’s motives were 
so benevolent: in a letter to its president. 
Representative Richard Ottinger and Sen¬ 
ator Gary Hart asserted that “Exxon in¬ 
tends for solar energy to be kept under 
wraps until fossil-fuel markets are ex¬ 
hausted.” It turned out that Exxon was right 
about growth—phenomenal growth—not 
in the use of solar energy per se, however, 
but in its control, mostly through acquisi¬ 
tions, by large corporations in general and 
oil companies in particular. 

For example, the yVall Street Journal 
recently reported that of the approximately 
40 small con^panies producing photovoltaic 
systems, big oil now owns, wholly or in 
part, more than half. And while the Ameri¬ 
can Petroleum Institute acknowledges that 
oil companies control 77 percent of the 
solar-electric industry’s sales, some federal 
officials claim the number is closer to 90 
percent, up from about 50 percent in 1978. 

To those who like to think that solar 
energy is strictly the domain of backyard 
tinkerers, and that its commercial opportu¬ 
nities are patiently waiting in the wings for 
nascent Edisons and Fords, such news is 
indeed a rude awakening. In the language 
of the 1960s, it appears that solar is being 
coopted by “the system.” 

But is this an ominous or a healthy indi¬ 
cation? Annual solar-electric sales, accord¬ 
ing to a recent projection by the Depart¬ 
ment of Energy (DOE), are expected to 
grow from the current $50 million to $1 
billion in 1985. The spate of corporate 
activity in the field, therefore, could simply 
be the sincerest form of economic flattery: 
investors being drawn to a promising enter¬ 
prise. 

The energy problem, according to Daniel 
Yergin of Harvard University, “is not like¬ 
ly to be solved by appeals to altruism and 
patriotism, but by concrete recognition of 
self-interest.” Barry Commoner, no apolo¬ 
gist for big business, viewed the situation 
with equanimity a few years ago when he 
advised critics of corporate involvement “to 
look at solar from the problem-solving 
point of view. What do people need?” 


Solar energy cannot by itself be a vehicle 
for revolutionary change, noted the Bos¬ 
ton-based Union for Radical Political Eco¬ 
nomics (URPE) in a recent issue of its 
magazine. Dollars & Sense. For one thing, 
complete decentralization is not possible. 
Even with a windmill in every tockyard 
and solar panels on every rooftop, there 
would still be the need for hooking into a 
utility grid (both to buy and sell power) 
and for other, conventional backup sys¬ 
tems. A second reason is that decentraliza¬ 
tion is not necessarily hindered by the 
involvement of big business; it commands 
formidable resources with which to pro¬ 
duce solar equipment inexpensively and in 
large quantities. Thus, concludes URPE, 
“Struggles against corporate manipulation 
of our energy future will not be over even 
with a conversion to widespread use of 
solar energy.” 

Which brings us back to competition. If 
the largest companies can undersell the 
small, independent producers, they can eas¬ 
ily eliminate them. But then, without even 
the illusion of free-market competition, 
prices don’t have to remain competitive, 
and neither do rates of productivity or 
innovation. {See "Hidden-Foot Feedback: 
Wellspring of Economic Vitality” by Bur¬ 
ton H. Klein. October 1980, p. 46.) And 
with the various energy alternatives con¬ 
trolled by a handful of private decision 
makers, the price of solar power becomes 
less a function of competition than of cor¬ 
porate policy across all markets. 

Even the “competition” for federal 
funds, supposedly one of the few aids to the 
small businessperson, becomes a losing bat¬ 
tle. Paul Maycock, director of solar elec¬ 
tricity at DOE, admitted to the Wall Street 
Journal that “it’s difficult to do business 
with small firms because they lack sizable 
staffs and sophistication in presenting pro¬ 
posals.” And he offered the following pre¬ 
diction: “In the end, we are going to have 
four companies, as in the automobile indus- 
iry:'—S.J.M. □ 

New Ripples in 
Wave Power 

There is enough power in ocean waves— 
some 10’’watts worldwide—to satisfy pres¬ 
ent global demand for electricity. Research 
into harnessing that power, underway only 
since the 1973 oil embargo, has resulted in 
numerous typos of devices. Electricity pro¬ 
duced by the best costs about SI por kilo¬ 
watt-hour. 

More effort and support has been poured 


into tidal power conversion, John N. New¬ 
man, professor of oceanography at M.I.T., 
told a public seminar at the New England 
Aquarium. But the extraction of useful 
power from waves is potentially more 
straightforward than from tides. Waves 
occur about every 5 to 10 seconds, while 
tides poak only twice daily; truly prodi¬ 
gious fixed conversion plants are needed to 
capture their power. 

However, diminutive devices can harness 
useful amounts of power from waves (dis¬ 
persed at an average of 30 to 50 watts of 
potential power por meter of coastline). 
One raftlike machine produces electricity 
with articulated floats; others trap piassing 
waves as oscillating columns of water, 
which are used to run pneumatic turbines. 
Moored cylinders rotate haltingly as waves 
lap against them; huge air bags mounted 
alongside boatlike platforms are squeezed 
and released; and tethered, floating cams 
rock in ducklike response to the undula¬ 
tions of the sea. 

Perhaps the largest wave conversion ma¬ 
chine, the Kaimei, is built on an 80-meter 
ship hull moored in the Sea of Japtan. For 
two years its 20 turbines, powered by oscil¬ 
lating air/water columns, have churned out 
as much as 150 kilowatts of electricity, 
some of which powers warning beacons 
aboard, with the remainder sent ashore. Its 
output could be increased an order of mag¬ 
nitude with some redesign, said Professor 
Newman. 

With the aid of a film, he described a 
test-tank exporiment being conducted at 
the Norwegian Institute of Technology, in 
which a bright red float bobs up and down 
forcefully in astonishing response to ptass- 
ing ripples. The aim of the work is to 
approach more closely the maximum effi¬ 
ciency, 94.7 porcent, with which wave pow¬ 
er can be collected (the “ducks” can 
achieve something over 80 porcent). 

A mechanical linkage stops the descent 
of the float just before it is struck by the 
trough between consecutive crests of a rip¬ 
ple; it releases the float just after the 
trough ptasses. Similarly, the ascent of the 
float is stoppod just prior to the arrival of a 
crest; release comes just after the crest 
posses. Thus, the momentum of the float 
will not cause it to waste energy by “bury¬ 
ing” itself into a trough and thrusting itself 
above a crest. 

Will further development of the Norwe¬ 
gian and other approaches prove successful 
in pxtpularizing wave p»ower conversion? 
Judging from audience interest at the semi¬ 
nar, even if the jury is out, the tide of inter¬ 
est is definitely on the way in.— L.A.P. □ 
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Billions of gallons of 
gasoline saved annually 
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Transportation _ 

To Save Energy, Save the Auto 


The prize for the best use of resources in 
the transportation sweepstakes belongs to 
the family car, and improvements to make 
automobiles still more efficient in and 
between cities are the best transportation 
choices the United States could make. 

After an elaborate analysis of the way 
many different modes for moving freight 
and passengers use energy and capital 
resources, Professor Richard A. Rice of 
Carnegie-Mellon University concludes that 
the private automobile is far from the abys¬ 
mal performer often portrayed, and its 
potential for the future is very high indeed. 
With almost no incremental investment, 
more efficient use of more economical 
automobiles in urban and interurban ser¬ 
vice could save the United States over 30 
billion gallons of gasoline a year by the 
1990s. Indeed, the private automobile “ap¬ 
pears to be the only mode that may actually 
effect a near doubling of energy yield in the 
next ten years . . . dwarfing all other con¬ 
ceivably available energy savings by a fac¬ 
tor of 10 to 20.” 

The leading freight transporters are gen¬ 
eral-purpose cargo trains and pipelines, and 


increased use of these in place of airfreight 
and highway trucks has the greatest poten¬ 
tial for future fuel savings. 

Professor Rice’s conclusions result from 
an elaborate compilation of transportation 
yields of various modes for given inputs of 
capital and energy, and of the improved 
yields that could be achieved in the future 
through new investment in technology and 
equipment. The automobile wins for three 
reasons: 

□ It is ubiquitous: a modest improvement 
in any parameter becomes very significant 
in national statistics. For example, an 
increase of five miles per gallon in the aver¬ 
age gasoline consumption of the U.S. auto¬ 
mobile fleet could result in annual savings 
of 7 to 8 billion gallons of fuel. 

□ Its lifetime is short, so the extra capital 
investment necessary to achieve fuel sav¬ 
ings in a decade’s time is almost nil. 

□ The infrastructure is in place: no mas¬ 
sive investments of capital or energy are 
needed to improve economy and useful¬ 
ness. 

Only two other changes in the U.S. 
transportation system can yield reduced 


Above: The most effective ways for the 
U.S. to reduce its use of gasoline for 
transportation have essentially no capital 
cost, according to Professor Richard A. 
Rice of Carnegie-Mellon University. New, 
fuel-efficient automobiles for urban and 
intercity use have the most promise 
because the U.S. vehicle fleet is almost 
completely renewed every decade. 


gasoline consumption without significant 
new capital investment, according to Pro¬ 
fessor Rice. Consolidation of urban truck¬ 
ing services to eliminate duplication could 
save 6 billion gallons of gasoline, and sub¬ 
stitution of walking or bicycling for the 
family car in half of our short (less than 
three miles) trips, saving 5 billion gallons. 

The substitution of electric for diesel 
buses in 100 large cities will offer the sec¬ 
ond largest source of petroleum savings— 
10 billion gallons by 1990—proposes Pro¬ 
fessor Rice, but the price tag would be S3S 
billion invested in new facilities. 

Radical new technology is not a factor in 
energy economy, says Professor Rice. 
“There are apparently available today the 
alternative technical and systems concepts 
to vastly increase fuel yields” in all the 
major transportation sectors.— J.M. □ 
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The New Age 
of Sail 
Has Diesel 
Aboard 

The cargo ship of the future will be a 
motor-sailer — a hull much the same as 
today’s equipped with conventional screw 
propulsion (slightly underpowered by cur¬ 
rent standards) and rigged with “wing” 
sails to capture energy from favorable 
winds. It will use from 18 to 25 percent less 
fuel than a conventional ship on a typical 
North Atlantic crossing while carrying the 
same cargo and making the same voyage 
speed. If half the world cargo fleet were 
thus equipped for sail-assisted propulsion, 
annual savings would be 70 million barrels 
of oil, worth about $23.4 billion (U.S. fleet 
annual savings would be 2.8 million bar¬ 
rels — about $85 million). 

The cargo motor-sailer offers the best of 
both worlds, says Lloyd Bergeson, presi- 
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dent of the Wind Ship Development Corp. 
of Norwell, Mass.: it uses conventional pro¬ 
pulsion when winds are adverse and when 
entering or leaving port, and it draws ener¬ 
gy from the wind on the high seas, where 
winds are likely to be strongest. The cost 
penalty for having both motor and sail is 
negligible: “Sail-assist ships are found to 
cost essentially the same as equivalent mo¬ 
tor ships,” writes Mr. Bergeson, because 
the extra cost of the sailing rig is offset “to 
some extent” by the reduced cost of the 
smaller machinery required. 

A year-long study of the sail-assist con¬ 
cept for the U.S. Maritime Administration 
using computer simulations of cargo ships 
of various sizes shows “no barriers to 
implementation,” Mr. Bergeson reports. 
“Such a ship appears to be technically fea¬ 
sible at present,” he told a meeting of ship- 
sail enthusiasts at M.I.T. What’s needed 
now is “systematic rather than desultory 
development of commercial sailing ships 
for U.S.-flag ocean-borne commerce.” 

After detailed studies of several forms of 
rigging — square rigs, cat rigs, fore-and-aft 
rigs, and even rotors and horizontal-axis 


and vertical-axis wind turbines — Mr. Ber¬ 
geson and his associates chose permanently 
mounted “wing” sails, like vertical airplane 
wings on unstayed, cantilever masts. Their 
operation would be automated so that a 
wind-assisted ship would require a crew no 
larger than on today’s cargo ship of equiva¬ 
lent size. Trimming would be accomplished 
simply by rotating the sails to the appropri¬ 
ate angle to the wind—no winches, no 
sheets, and no hoisting. When not needed, 
the sails would simply be aligned parallel 
with the wind. 

Sail-assist systems turn out to have 
greatest potential for small ships—40,000 
tons and lower. Indeed, Mr. Bergeson 
believes that “the majority of ships forecast 
for construction in the United States in the 
next decade could benefit from sail-assisted 
propulsion.” 

There are inverse economies of scale at 
work, according to the Wind Ship analysis. 
Bigger ships require larger, more expensive 
sails, but conventional power plants for 
large ships are hardly more expensive than 
for small ones. Tankers are an obvious 
choice because the sails would not interfere 


with cargo handling. But Mr. Bergeson is 
confident that the masts used for “wing” 
sails could be designed to double as cargo¬ 
handling gear. 

No major changes in hull forms or 
depths would be required for sail-assist 
operation. Indeed, many existing cargo 
ships could gain the advantages of sails 
through retrofitting, says Mr. Bergeson, 
and “a significant opportunity” exists for 
such work. 

The next stage, according to the report 
which Wind Ship Development Corp. pre¬ 
pared for the U.S. Department of Com¬ 
merce, should be a three-year research and 
development program. We should make 
more computer simulations of sail- 
equipp)ed cargo ships to confirm their sea¬ 
keeping qualities and maneuverability; de¬ 
velop a prototype “wing” sail rig for a 
2,000-ton cargo ship (big enough to dem¬ 
onstrate both problems and advantages but 
small enough to avoid exhorbitant ex¬ 
pense); and design, build, and test a 2,000- 
ton sail-assisted ship in cargo service in the 
Caribbean, where ships of this size are in 
demand. — J.M. □ 




Two modest cargo-carrying motor-sailers 
of the present (top and middle) and a 
future design (left) with its computer- 
simulated performance (above). The 
smaller vessels are general-purpose 
3,000-ton cargo ships with identical 200- 
foot hulls, one rigged like a catboat and 
one with a “wing” sail. Both are scheduled 
to be at sea this year under the ownership 
of Ceres Hellenic Shipping Enterprises of 
Piraeus, Greece. The S^foot, 20,000-ton 
(deadweight) vessel at left would carry 
five “wing” sails having a total area of 
35,800 square feel. 

In the simulation above, the ship’s 
engines are assumed to be driving the 
ship with enough thrust to propel it at 12 
knots, with winds of various strengths and 
directions increasing the ship’s speed to 
as much as 20 knots. Such a sail-assisted 
ship is now “technically feasible,” 
according to a report of Wind Ship 
Development Corp., and future systematic 
development could lead to significant 
savings of fuel and money. 
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In Process 

The Politics of 
Office Automation 

Office automation, lauded as the latest way 
to reduce paperwork and maximize effi¬ 
ciency in the nation’s fastest-growing sec¬ 
tor, may also be an instrument of control 
that determines the distribution of power. 

Extensive automated systems that con¬ 
trol office activities and make decisions are 
likely to redistribute power at the expense 
of lower-level workers, says James W. 
Driscoll, assistant professor of industrial 
relations at M.I.T.’s Sloan School of Man¬ 
agement. And his colleague, M. Lynne 
Markus, assistant professor in the Sloan 
School’s Center for Information Systems 
Research, adds an example of such a pro¬ 
gram at a real company that she fictitiously 
calls the Golden Triangle Corp. (GTC). 

The trouble at GTC began with a com¬ 
plex computerized information system that 
promised to streamline financial reporting. 
However, in practice it gave more informa¬ 
tion directly to corporate accountants and 
decreased the control of lower-level, divi¬ 
sional accountants, thereby changing the 
distribution of p>ower. Although corporate 
accountants welcomed the new equipment, 
divisional accountants maintained parallel 
manual records for over two years. 

Professor Driscoll finds this experience 
typical of sophisticated office automation 
systems. At GTC the computers increased 
the distance between the systems analysts 
and bosses and the rest of the work force, 
which “picked up the garbage left over.’’ 
Thus, those in the lower levels found their 
work less interesting, had less Job mobility 
because of the great gap between their 
work and higher-level work, and had less 
influence on the quality of their work. 

Professor Driscoll believes that offices 
controlled by these machines “neglect the 
interdependent nature of office work as the 
product of many people.’’ By maximizing 
specialization, centralization, and machine 
efficiency, such arrangements destroy the 
motivation workers gain from social con¬ 
tacts and the nature of the work itself. 

One of GTC’s problems was that only 
corporate accountants had worked with the 
designers of the company’s new system; 
divisional accountants did not participate. 
Indeed, one corporate accountant ex¬ 
plained that the system actually had been 
devised to “find out how those knaves are 
doing down in the trenches.” Professor 
Markus, recommends that designers study 


the actual situations where the equipment 
will be used and consult with workers who 
will be using it. 

Marvin A. Sirbu, Jr., an “automated 
office” specialist in M.I.T.’s Center for 
Policy Alternatives, advises managers to 
recognize that office automation will inevi¬ 
tably alter working relationships and that 
worker resistance is a natural response. He 
believes that managers can r^uce the 


resistance by preparing employees for such 
changes. 

Professor Driscoll emphasizes this re- 
s|x>nsibility of designers and managers in 
moving automation onto a “humanistic 
path.” Automated systems should not be 
based solely on the managerial view, and he 
says that a supervisor’s view of how an 
office works would be rejected by any 
behaviorist .” — Barbara Goldoftas □ 


A Veritable Pain in the Neck? 


Most office automation utilizes video 
display terminals (vdts), and studies 
conducted last year by the National 
Institute of Occupational Safety and 
Health (NIOSH) reveal that vdt opera¬ 
tors suffer more than other office work¬ 
ers from eyestrain, blurred vision, head¬ 
aches, back and neck pain, swollen mus¬ 
cles, numbness, and fatigue. 

Based on these findings, European 
standards, and similar reports from oth¬ 
er work situations, NIOSH recently 
released a series of recommendations 
for VDT operators. (Because NIOSH 
has no regulatory power, compliance is 
strictly voluntary, but the proposed 
standards do provide guidelines for 
workers, unions, and employers.) The 
recommendations include: 

□ Mandatory 15-minute rest breaks 
after two hours of continuous vdt work 
for operators under moderate visual de¬ 
mands and/or work load, or after one 


hour of VDT work that involves high 
visual demand, high work load, and/or 
repetitive work tasks. 

□ A comprehensive initial ophthal- 
mological examination for vdt opera¬ 
tors and subsequent annual vision tests. 

□ Flexible work stations that allow 
operators to control keyboard and 
screen height, screen brightness and 
contrast, leg room, viewing distance, 
and chair adjustments. 

□ Screen viewing angle of 10 degrees 
to 20 degrees below the horizontal plane 
at eye level. 

□ Reduction of office lighting intensi¬ 
ty to about one-third that recommended 
for general office activities. 

□ Glare control by means of drapes or 
blinds over windows to limit direct sun¬ 
light, careful positioning of vdts with 
respect to lighting, screen hoods and 
antiglare filters, and recessed or indirect 
lighting.— B.G. □ 
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Fundamentals 

High-Energy Physics: Aiming Straight for the Future 


Physicists at the Stanford Linear Accelera¬ 
tor Center (SLAC) are planning literally to 
straighten out their act with a new design 
for a particle accelerator called the linear 
collider. It’s a significant departure from 
the storage-ring design that dominated par¬ 
ticle physics for the last two decades, and 
the Stanford group, led by Nobel laureate 
Burton Richter, says it promises to deliver 
high-energy subatomic particles at afforda¬ 
ble cost. 

Since the first ones were built in the late 
1950s, such machines used “storage rings” 
in which two bundles of subatomic parti¬ 
cles whirl around and around in opposite 
directions close to light speed. When the 
beams intersect, a small fraction of their 
constituent particles collide, creating a 
shower of other particles that physicists 
can detect and study. 

Over the years, larger machines supplied 
particle beams at progressively higher en¬ 
ergies, enabling physicists to probefdeeper 
into the fundamental structure of matter. 
Among today’s most powerful colliding- 
beam machines are pep at the Stanford 
facility, and PETRA, near Hamburg, West 
Germany. Each facility generates electron- 
positron collisions that liberate up to 36 
billion electron volts of energy and cost $80 
million to build. It was at petra that physi¬ 
cists saw what they believe is evidence of 
gluons, theoretically predicted particles 
that intermediate the strong nuclear force 
holding quarks together. 

However, SLAC’s linear collider will 
employ a souped-up version of its two-mile- 
long linear accelerator, used largely in the 
past decade to feed high-energy particles to 
its more-publicized storage-ring offshoots, 
SPEAR and PEP. The linear accelerator will 
be modified to produce two simultaneous 
beams—one of electrons and the other of 
positrons—which race down the length of 
the accelerator, split apart at the end, curve 
back along a large arc, and slam into each 
other. It’s a one-shot deal—the beams are 
discarded after the collision. As seen from 
above, the system layout resembles an 
enormous lollypop. 

The SLAC linear collider is being de¬ 
signed because the evolution of increasing¬ 
ly powerful storage rings is fated to end, 
and soon, says Richter. They are simply 
becoming too expensive to build, lep, a 
sprawling storage ring 20 miles in circum¬ 
ference to be built near Geneva, Switzer¬ 


land by the European Center for Nuclear 
Research (CERN), will cost at least $600 
million. Scheduled to run in 1988, it could 
well be the world’s greatest—and last— 
electron-positron storage ring. 

The exponential leap in cost is due to a 
phenomenon known as synchrotron radia¬ 
tion. As charged particles are forced to 
bend by a corral of powerful magnets, they 
lose energy by emitting this'radiation. The 
energy must continually be replenished, 
creating tremendous energy bills. This im¬ 
mutable economic fact is most distressing 
to physicists, who believe that the energy 
realm just around the corner (in the range 
of 90 to 150 billion electron volts) contains 
information about a broad range of funda¬ 
mental physics questions. However, the 
SLAC linear collider would not emit 
wasteful synchrotron radiation because it 
involves straight rather than curved collid¬ 
ing beams. 

With the SLAC linear collider, Richter 
hopes to produce collisions with energies of 
100 billion electron volts—and with modi¬ 
fication, as high as 140 billion electron 
volts—comparable to lep energy levels but 
at a fraction of the cost. Subsequent gener¬ 
ations of linear colliders, which would actu¬ 
ally consist of two separate linear accelera¬ 
tors meeting head on, could produce beam 
energies that are economically unfeasible 
with storage rings. Linear colliders will be 
the “only way to continue to do the physics 
of electron-positron interactions,” Richter 
predicts. 

The linear collider idea is not new, he 
notes. However, it wasn’t possible until 
recently to generate useful amounts of data 
using such a device. Problem was, the lin¬ 
ear accelerator pulses but a few hundred 
times per second compared with machines 
like PEP, which can collide beams 100,000 
times per second. But advances in focusing 
technology enable physicists to compensate 
for the slower cycle by concentrating linear 
accelerator beams to extremely high densi¬ 
ties, producing more particle collisions. 
Storage rings cannot attain such high den¬ 
sities because the two beams become sig¬ 
nificantly “unfocused” by repeated mutual 
electromagnetic interaction. 

Physicists expect to find new informa¬ 
tion from the linear collider on the number 
of basic forces in nature. Previously, physi¬ 
cists believed there were four forces—grav¬ 
itation, electromagnetism, the strong nu- 


clear force holding atomic nuclei and 
quarks together, and the weak nuclear 
force responsible for beta decay. 

Recently, however, physicists developed 
a new conceptual framework in which the 
electromagnetic and weak force are be¬ 
lieved to be different manifestations of the 
same force. Known as gauge theory, this 
concept predicts that a new particle called 
the “heavy neutral gauge particle” will 
emerge from electron-positron collisions of 
100 billion electron volts. This particle is 
believed to intermediate the weak force the 
way a particle of light, or photon, interme¬ 
diates the electromagnetic force. If it is not 
found, physicists may have to overhaul 
their theory of the basic forces. In either 
case, the linear collider could play a critical 
role in shaping physics for the next several 
decades.— J.K. □ 
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Macroengineering 

Five Red 
Flags for 

Macroengineering 

For engineers used to building $200-niil- 
lion chemical plants, a multi-billion dollar 
synthetic-fuel plant to produce oil from 
shale or tar sands is a whole new ball 
game — a superproject where problems are 
tougher, risks greater, and conventional 
engineering management inadequate, often 
by orders of magnitude. It comes down to a 
greater need than ever for “innovative and 
extraordinary engineering practice,” Ed¬ 
ward E. David, Jr., president of Exxon 
Research and Engineering Co., told an 
audience of M.I.T. students and faculty. 

“Problem projects” — those on which 
major cost overruns and delays are most 
likely — have one or more of these charac¬ 
teristics, according to Drs. David and 
Werner Glass, senior staff advisor at Ex¬ 
xon: 

They involve the coordination of several 
different engineering teams. Three to ten 
million hours of engineering effort may be 
required for a major synfuel plant, and no 
one engineering firm is big enough to do it. 
For a huge, SIO billion Exxon project the 
central coordinating organization will 
spend $500 million to tie together the work 
of five or more engineering contractors. 

They involve new technology. Dr. 
David’s only prescription for the unexpect¬ 
ed technical problems inevitable in a pro¬ 
ject based on new technology includes 


Solution May/June Crostic 

In the space of one hundred and 
seventy-six years the lower Mis¬ 
sissippi has shortened itself two 
hundred and forty-two miles. . . . 
Therefore, any calm person . . . 
can see that . . . just a million 
years ago last November, the low¬ 
er Mississippi River was upward 
of one million three hundred thou¬ 
sand miles long, and stuck out 
over the Gulf of Mexico like a fish¬ 
ing rod. 

Mark Twain, Life on the Mississip¬ 
pi, Harper, New York, 1974 


experience, careful laboratory and pilot 
plant testing, and good management. 

They involve economic uncertainty — 
such as a volatile inflation rate. Dr. David 
has a prescription here, too, known at 
Exxon as “David’s Rule”: “When you’ve 
finished the planning and estimating, mul¬ 
tiply the schedule duration by two and the 
cost by four.” 

They are in remote locations. Exxon’s 
experience in recent remote projects is that 
some 40 percent of the total labor force is 
involved in activities “not directly contrib¬ 
uting to building the plant.” That com¬ 
pares with 15 to 25 percent in Britain and 
on the U.S. Gulf Coast. 

They are likely to encounter or create 
labor shortages. The most surprising of 
Dr. David’s statistics were those in support 
of this hazard. Exxon’s first syncrude pro¬ 
ject in Alberta required a peak labor force 
of 8,000 mostly skilled craftspeople. Turn¬ 
over was so high that maintaining the labor 
force required hiring 60,000 people in five 
years—3,000 in one peak month. 

Labor demand is high because projects 
are large and productivity low. Consider 
statistics from Dr. David and Mr. Glass on 
a recent major Exxon refinery project in 
Britain. If every worker had been on the 
job for the full 54-hour work week while 
employed, Exxon would have had available 
7.5 million work-hours. But only 5.9 mil¬ 
lion work-hours were actually put on the 
time clocks; 1.1 million work-hours were 
lost to absenteeism, 300,000 to holidays, 
206,000 to early quits and late starts, 

117,000 to major strikes, and 78,000 to 
minor walkouts. Clocked hours were fur¬ 
ther reduced by weather and other frustra¬ 
tions, and in the end 4.5 million work- 
hours were available to build the refinery— 
about 60 percent of the 7.5 million with 
which Exxon started out. 

There were productivity troubles at the 
British refinery job, too. Measured against 
Exxon’s “norms” for the various jobs 
involved, the productivity of the British 
work force was only 56 percent. Part of this 
problem is reflected in the 265,000 work- 
hours that went into “rework”—correcting 
errors. 

The process of estimating the efTects of 
these five warning signs on the cost and 
duration of Exxon’s macroengineering jobs 
remains too “mechanical” and arbitrary for 
Dr. David’s taste. And there is still no good 
way to predict the interactive effects of 
these factors—an example of the “innova¬ 
tive engineering” required for macroengi¬ 
neering projects such as major synfuels 
facilities.— J.M. □ 


Last Line 


Writing Tools 

Through the portals of “Lobby 7” at 
M.I.T. pass students who will soon be 
ranked among the best-credentialed tech¬ 
nologists in the world. And on a pillar of 
these portals there is sometimes a poster, 
initially blank, that invites them to scribble 
their thoughts—in response to whatever 
statement or question starts it ofT—for the 
community, and occasionally the world, to 
see. 

This arrangement assumes a certain 
depth of thought, and ability to express it, 
among the passers-by, but a persistent ster¬ 
eotype of M.I.T. students and engineers in 
general holds that they ain’t got no culture. 
Or, in more modern lingo, they allegedly 
lack “communications skills.” According 
to some observers, these nascent scientists 
and engineers not only speak and write 
poorly, but they are content, even deter¬ 
mined, to maintain that deficiency just 
when the rest of the world is most expect¬ 
ing clarity and enlightenment. 

Kenneth Manning (associate professor 
of science, technology, and society and a 
member of the Committee on Educational 
Policy) recently used the pillar-poster 
mechanism to try to learn the straight 
poop, at least locally, on whether engineers 
can write and whether they care. His lead- 
off question was “What sort of writing pro¬ 
ficiency should there be at M.I.T., if any?” 
and he agreed to let Technology Review 
(which has a more-than-passing interest in 
the communication of science and technol¬ 
ogy) share some of the results with its read¬ 
ers.— S.J.M. 


I Am Not Unwilling ... 

The level of proficiency should be just 
enough to write graffiti and wisecracks on 
pillar posters. 

What are an writing profishancy? 

Me tinks its big and green or sumtin. 

Writing is fundamental. Through writing, 
one learns how better to express oneself. 
Learning how to communicate succinctly 
and efficiently is all-important in our mod¬ 
ern world. 

Yes, tuowhogyoqqwSuoo coherence and 
zxzwoyrow legibility. 

What good is knowing something, or dis¬ 
covering something, if you can’t tell anyone 
else in a way they understand? 
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JtM CHIROS 


Trends 


Last Line 



To Sink or Swim 


It'would be absurd to require a writing 
course at the college level. Next thing you 
know, there’ll be a required drama course, 
or a required music course. 

My God, we can’t do that. IVe might grad¬ 
uate some people (shudder). 

When was the last time you saw a gnurd 
turned human via Brahms? 

Mandatory grammar and composition, one 
semester apiece. We are supposed to be 
getting an education, as distinguished from 
learning engineering. (Requiring drama or 
music is a good idea. There is a world out 
there.) 

But we should have a say about how we 
explore it. 

Some people come here knowing how to 
write. Requiring that of them would be cru¬ 
el and unusual punishment. 

People who already know how to write 
could get AP [advanced-placement! credit 
for the course, just as those who have 
studied calculus get AP credit for that. 

In order to graduate, one must learn to 
swim but not to write. Isn’t that ridicu¬ 
lous? 

The ability to swim may save your life 
someday. 


The ability to write may get you shot some¬ 
day. 

Then let’s ban handguns. 

Let’s ban writing! 

Looking at this poster, it seems people here 
are much better at mindless nit-picking 
than they are at making reasonable judg¬ 
ments and communicating them. Maybe 
that’s what a writing course would teach. 
It’s certainly what we need. 

This is another fine example of one group 
trying to impose its values on another. That 
Moral Majority mentality strikes again. 

M.I.T. students write good, now. 

Me think so two. 

We don’t need none. 


Educator, Teach Thyself 


How about a required course in reading 
and speaking English for the TAs [teaching 
assistants]? 

Foreign students aren’t the only illiterates 
in this place! 

I am a foreign student. I also speak and 
write more grammatically than some Amer¬ 
icans I’ve met at M.I.T. 

All professors/instructors should include 
some comments on how well written work 
is written, as well as on the substantive con¬ 
tent of the work. 

Assuming, of course, that they can. 

Many faculty members qualify as illiterate, 
and until the Institute is willing to do 
something about them, I can’t see doing 
something about students who learn from 
their teachers. 

M.I.T. professors are poor writers and 
excellent writers. Writing skill isn’t neces¬ 
sarily a function of a person’s interest in 
technology. 

Just as literary abilities may # technical 
abilities, 1 see no reason to belittle scien¬ 
tists who may not write like Hemming- 
way. 

They don’t have to write like Hemming- 
way. Just better than you. 

You Hemingway fans should learn to spell 
his name. 

We should all be able to spell Ron Guid¬ 
ry’s name properly. 

Or Carl Yastrzemski’s. 

I think there should be a required course in 
“writing theory,” with weekly problem sets 
and a recitation with a TA who doesn’t 


speak English. There should be four 
quizzes and a final, and, in order to be more 
like the other theoretical courses at M.I.T., 
there should never be any “worked exam¬ 
ples.” It should be left to the interested 
student to derive the English language 
from the sound theoretical basis learned in 
the course. 


Prioritizing Language 


1984 is 3 years away. Newspeak is clearly 
present here and you want even less En¬ 
glish? 

Let’s first eschew obfuscation. 
Obstreperous sesquipedalian! 

I think the M.I.T. education is woefully 
deficient in that it does not also require at 
least one year of quantum psychology and 
one term of nuclear meteorology. 

There is a general pattern in'this society 
that stresses numbers over words. I, howev¬ 
er, believe that words are more important 
than numbers, and this should be the atti¬ 
tude of the educated person. 

Td give this view a 10. 

Yes, words are at least 2 or 3 limes as 
important as numbers. 


Stresses and Faults 


M.I.T. students can’t write because 

a) they were never rigorously taught to 
write English, and 

b) they do not use their writing skills on a 
regular basis (except for on unintelligible 
lab reports). 

The fault lies with the Admissions Depart¬ 
ment. 

The fault lies with public schools that 
don’t teach. 

If they’re expecting us to learn to write 
here, what’s the point of all those essays on 
the admissions papers? Aren’t they sup¬ 
posed to screen out the illiterates? 

By the time someone graduates from high 
school, he or she ought to be able to write. 
In fact, many graduates can’t. But writing 
just isn’t M.I.T.’s responsibility. 

Educating people is M.I.T.’s responsibili¬ 
ty, you turkey. 

The problem is not that incoming students 
can’t write, but that by the time they grad¬ 
uate they can’t write as well as they did 
when they were freshmen. 

It should be illegal what they done to me 
at school. □ 
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M.I.T. REPORTER 


Cell Patent Licensed 

A method of cell culture developed at 
M.l.T. for growing large volumes of cells at 
low cost for use in biological research has 
now been licensed to Flow General, Inc., of 
McLean, Va. The culture method was pro¬ 
visionally licensed to Flow two years ago. 
The new arrangements extend this agree¬ 
ment, licensing Flow General to carry out 
further development for mass production 
of human and other mammalian cells on 
which M.l.T. holds patents. ^ 

The method makes use of tiny beads of 
dextran, a starchlike substance; when given 
a positive electric charge, these tiny carri¬ 
ers attract cells that require a solid surface 
on which to grow. The beads are a remark¬ 
ably efficient creator of surface: a bottle 
full of beads provides more than 100 times 
the growing surface of a conventional cell- 
culture bottle. 

Flow General will pay a minimum annu¬ 
al royalty of $400,000 to M.l.T. through 
the life of the present arrangement. Half of 
that will be turned over to the Department 
of Nutrition and Food Science, where the 
original research was done, to support inno¬ 
vative faculty research in cell science and 
biotechnology. □ 

Let Industry Knock 
on Colleges’ Door 

The United States spends more on research 
and development and claims more Nobel 
Prizes than any other country in the world, 
yet we have one of the lowest rates of pro¬ 
ductivity growth among industrial democ¬ 
racies. 

One reason for this puzzling dilemma, 
says Edward E. David, Jr., president of 
Exxon Research and Engineering Co.: in¬ 
dustry’s support and participation in uni¬ 
versity research are wholly inadequate. 
“American industry needs to draw more 
directly on the unique abilities and intellec¬ 
tual resources of university researchers,” 
Dr. David told the American Society of 
Microbiology in Dallas last spring. 

Dr. David does not propose that industry 
can substitute for government as a “main¬ 
stay” of academic research. But he believes 
industry’s funding should be at least 15 
percent of government support by the end 
of this decade. Assuming continuing levels 
of government support, that means $400 
million more in industrial support (from 
$200 million to $600 million) in constant 
dollars by 1990. 

And at the same time. Dr. David told the 
microbiologists, industry should “play a 


leading role in providing the financial 
means to correct . . . the dangerously low 
state of our science and engineering 
schools.” 

The universities have everything to gain 
and nothing to lose, said Dr. David, who 
holds a doctorate from the Institute and is a 
member of the M.l.T. Corporation. Gov¬ 
ernment support of research is developing 
the shortcomings generally associated with 
industrial sponsorship, he said: a prefer¬ 
ence for low-risk, short-term programs 
with quick payouts, an “obsession” with 
accountability, and “extraordinary insensi¬ 
tivity to academic freedom.” Meanwhile, 
universities will soon enough find that 
industry is “more concerned with research 
results than with accounting.” 

The universities are especially qualified 
in basic research, and “the insights of basic 
science can have a profound impact on 
technology. 

“The time is right to revitalize a weary 
situation,” Dr. David said. □ 

Understanding 

Propellers 

A noticeable reduction in noise has been 
achieved by “Windsong,” a new propeller 
designed at M.l.T. for general aviation air¬ 
craft. But the team that devised and tested 
“Windsong” thinks the sound reduction is 
a modest achievement. The more signifi¬ 
cant thing, say Professors K.U. Ingard, 
J.L. Kerrebrock, and E.E. Larrabee, is that 
they and their students have proved the val¬ 
ue of an acoustic theory two years on the 
drawing boards. Now they have “a firm 
predictive methodology for performance 
and noise, so that the cost, performance, 
and noise trade-offs can be determined 
without recourse to expensive cut-and-try 
development.” □ 

Diodes in the Round 

A computer-driven video display system 
that generates a three-dimensional image, 
which the viewer can see from front, back, 
or side by simply walking around the dis¬ 
play, awaits an entrepreneur in the M.l.T. 
Innovation Center. The system uses a ma¬ 
trix of light-emitting diodes creating over 
4,000 miniature light bulbs. It’s the brain¬ 
child of three recent students, and Profes¬ 
sor David G. jansson, director of the cen¬ 
ter, thinks it holds “considerable promise” 
in industrial, educational, and medical 
fields. Manufacturing cost is estimated to 
be $15,000 to $20,000 on a commercial 
basis. □ 


Business Is No Ally on 
Health-Care Costs 

It is a myth that $2,000 of the price of a 
$5,500 American automobile can be attrib¬ 
uted to the cost of health care for the work¬ 
ers who built it; the real figure is about 
$250. Indeed, employee health benefits 
amount to only 2 to 3 percent of U.S. cor¬ 
porate expenditures. But it is true that cor¬ 
porations are the largest single purchasers 
of health care in the United States. 

That being the case, reasoned Professor 
Harvey M. Sapolsky and Drew Altman of 
the M.l.T. Department of Political Sci¬ 
ence, corporations rather than the U.S. 
government may have the crucial leverage 
to control spiraling health-care costs. 

Not so, they found. In most corpora¬ 
tions, health-care benefits are considered 
an adjunct to employee recruiting and 
labor relations activities and thus are likely 
to be valued highly as labor relations tools. 
“Corporations are neither greatly con¬ 
cerned nor strongly motivated to do much 
about their health benefit costs,” write 
Professor Sapolsky and Mr. Altman. “The 
opportunity for close collaboration between 
business and government to contain health¬ 
care costs simply does not seem to exist.” 

On the other hand, if the benefit pro¬ 
grams were transferred to the jurisdiction 
of “corporate financial managers, who nat¬ 
urally view every expenditure with a jaun¬ 
diced eye . ..” □ 

The Truth About the 
“Tax Cap” 

It’s now one month into the first year of 
operation by Massachusetts cities and 
towns under “Proposition I'/i" the “tax 
cap” referendum that limits property tax 
collections to a decreasing proportion of 
assessments. What will be its impact on 
taxpayers, municipal services, tax reform, 
and municipal management policies? Will 
Proposition I'/i live up to the expectations 
of those who voted for it by reducing ineffi¬ 
ciency and corruption in Massachusetts 
local government? 

A two-year study of these questions — 
how cities and towns are responding to low¬ 
er tax receipts, how user charges are substi¬ 
tuting for taxes to provide essential ser¬ 
vices, how state taxes are affected — is now 
in place in the M.l.T. Department of 
Urban Studies and Planning. Professor 
Lawrence Susskind, head of the depart¬ 
ment, says he wants to offer “a neutral 
clearinghouse for data, analysis, and re¬ 
search” on the controversial subject. □ 
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Tech Croslic/Robert Forsberg 


Physicists’ Circus 


Complete the word definitions; 
then enter the appropriate let¬ 
ters in the diagram to com- 
piete a quotation on particle 
physics. 

The first letters of the de¬ 
fined words give the author 
and title from which the quota¬ 
tion is taken. Black squares in 
the diagram indicate ends of 
words; if there is no black 
square at the right end of the 
diagram, the word continues 
on the next line. 

The soiution will be In the 
next issue, when another of Mr. 
Forsberg’s puzzles will also ap¬ 
pear. Readers are invited to 
comment—and to suggest fa¬ 
vorite texts for future puzzles. 



A German physicist and lens 
designer, 1840-1905 

B "We take no note of time but 

from its_" {Young, "Night 

Thoughts") 

C Chief gods of the Teutonic 
pantheon 

D Archbishop of Canterbury, 
735-739 

E Wagnerian soprano, 1895-1962 
(full name) 


F Type of large flightless bird 

G Intermetallic semiconductor 
(2 words) 


H Loud of voice 


I "A Tenor_" (Gilbert & 

Sullivan, "Utopia Limited") 
(4 words) 


J Document entirely in the 
originator's handwriting 

K Pores in a leaf 

L Invested with full power to 
transact business 


116 

158 

227 

21 

46 

72 

102 

8 

184 

12 

173 

3 24 


80 

61 

185 

64 

119 

66 

133 

219 


48 

85 

239 

106 

168 

203 

28 

235 

137 


103 

198 

222 

231 

22 

54 



127 

50 

245 

55 

13 

91 




162 

31 

143 

9 

208 

212 

74 

221 

26 


196 

16 

112 

51 

175 

125 

243 


38 

63 

149 

113 

2 

52 

244 

181 

194 


"37~ 








69 

123 

41 

60 

146 

25 

88 

220 

151 


134 

81 

209 

200 

228 

223 

129 

176 



2 ^ 

172 






148 

110 

138 

213 

207 

58 

126 

165 

95 

232 

164 

199 

104 

17 

70 

205 



23 

117 

32 

75 

47 

5 

226 

189 

93 


157 

130 

19 

246 

71 

59 




M German WWI ace, 1890-1916 

N Bliss: freedom from earthly pain 
and care 

O Italian poet, 1562-1621, librettist 
of the first operas (full name) 


P Greater of Mister Dooley, 
1867-1936 (full name) 


Q Novel by May Sarton, 1957 
(3 words) 


R German composer, 1926- 
“Elegy for Young Lovers" (full 
name) 

S English sculptor. 1880-1959 

T Dynasty ruling in Bihar and 
Bengal. 8th-12th century A.D. 

U President Carter's Assistant for 
Communications 

V Norwegian town where a Viking 
ship was unearthed 

W Popular periodical (2 words) 


X Queen whom Hercules served 
lor five years 

Y Swedish chemist and engineer. 
1833-96 


15 

135 ; 

241 

215 

187 

192 

166 

204 

44 

178 

169 

94 

97 

236 

73 

121 



6 

77 

99 

152 

92 

141 

27 

53 

106 


216 

33 

224 

230 

1 

86 

131 


238 

247 

109 

11 

98 

153 

160 

145 

34 


154 

167 

76 

82 

195 

124 

114 


147 

177 

193 

111 

218 

237 

39 

126 

140 


~ 7 ~ 

ir 

I42 






78 

136 

56 

234 

174 

229 

122 

42 

159 


211 

115 

101 

20 

182 

68 



139 

107 

4 

83 

156 

40 

163 



202 

lie 

l32 

'TT 






35 

210 

118 

180 

190 

161 

179 

197 


240 

201 

183 

10 

49 

30 

45 



217 

105 

170 

100 

206 

14 

67 

29 

18 


150 

84 

144 

155 

43 

191 

90 


87 

214 

62 

225 

96 

171 

79 



248 

36 

120 

65 

188 
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Classified 


PROFESSIONAL 


WE ARE 
CONSTANTLY 
SEARCHING FOR: 

• Engineers EE’s. ME's, CHE'S 
Scientists • Coinputer Professionals 
• MBA s • Financial Speoaksts 


Submit your resume and salary history to 


Martin Lyons 
Personnel 
Services, Inc. 


234 No Main Street 
Mansfield. Mass 02048 
(617) 339-9301 
714 Washington Street 
Norvyood. Mass. 02062 
(617) 762^100 



THE 

PEOPLE 

PEOPLE 


You’re Boxed In 

Your career is blocked. You're frustrated 
and Insecure. Time is going by and things 
aren't getting better. 

You need to find a better way. You need 
new objectives lor yourself and new strategies 
for achieving your objectives. 

That's my job. I am a management con¬ 
sultant. specializing in change, arxl I have 
helped hundreds get out of that box and onto 
a more satislying career and life path. 

Call me to explore what I can do for 
you. There's no charge, no obligation, to 
explore. Don't wait. Call me now. 

Private programs. Atso 2-<}ay 
weekend w^shops. (See p. 9 for 
details.) 


Riva Poor 

73 Kirldand Street 
Cambridge, MA 02138 
Telephone: (617) 8654447 



Poor, SM 
Meneaemem, 
MCPtrom MIT 


Positions 

Avaiiabie 


Engineers & 
Metallurgists/ 


Electronic, mechanical, chemical, 
metatiurgical, power and engineering 
companies throughout the U.S. rely on us to fill 
their technical positions. Client companies pay 
agency fee plus interview and relocation 
expenses. U.S. citizens or permanent residents 
send resume and current salary or call collect 
(215) 7354908. 

A. L. Krasnow (USNA. M.l.T.) 

ATOMIC PERSONNEL, INC. 

Suite T. 1518 Walnut Street 
Philadelphia, Pa. 19102 
Jlaa^ Engineers Helping Engineers Since 1959 



CAMPAIGN FOR SPACE . . . 


We’re not just another space organization. We’re the political 
arm of the space movement. And we need your help to take the 
pro-space message to Washington. 

Write: 

The Campaign For Space Political Action Committee 

P. O. Box 1526 
Bainbridge, GA 31717 


HOW TO EARN MONEY AS A 
CONSULTANT (including specimen contracts). 
Special systems recently adopted by major 
consultancies. See Business IVeefc Special Report. 

May 11, 1961. Through your library, or direct. $31. 
Business Psychology Int'l. 890-13 National Press Bldg.. 
Washington, O. C. 20045 

WILL DO TECH WRITING. Cotumt>ia PhD. 

Tech comm training RPI. Good grant writer. S. 
Justman. Er>g Dept. U of Montana. Missoula 59812. 

ARCHITECT 

Twenty-five years, own practice. Award-winner seekirvg 
position in warm climate near seashore. M.l.T. '51. Call 
(617) 744-5325. Write *‘Ballou“. Box 876. Salem. 
Mass. 01970. Available October 1. 1981. 




PC-1211 

POCKET COMPUTER 

(See page 45 for details) 

We specialize in the Sharp Pocket Computer and 
accessories. AN herns in stock. Alt are compati¬ 
ble with the TRS-80 Pocket Computer inciudir>g 
the Printer/casaette Interface (CE-122). Order 
now for imn>ediate delivery. Pdees indude ship¬ 
ping. 

Contact us for lower quantity pdeea. additional 
Information, and demonstrations. 

PC-1211.$225 

CE-122 . $145 

Special combined price: 

PC-1211 + CE-122.$350 

Pay by check. Master Charge or VISA Com¬ 
pany P.O. Mass, residents add 5% Sales Tax. 

Morton Rosenstein '57 

A-n-Ahmc NarrrHEAOT Marketino, Inc. 
PO Bw921 
MvttaHMd. MA0194S 

617-63eOSe9 


PUBLICATIONS 


This summer explore, using 

PRECISE MAPS OF OLD 
WESTERN TOWNS 

• Usage and outlines of bulldir^js clearly shown on 
Are insurar>c6 maps from the turn of the century. 

• Scale of reproductions 1:770: also available in 
35mm microfilm. 

• Write or call for ordering information; 

Vlad Shkurkin, Publisher (415) 232-7742 
6025 Rose Arbor. San Pablo CA 94806 


REAL ESTATE 


NANTUCKET: MARINER HOUSE 

Unique form of interval ownership. Luxurious apartment 
tivir>g on historic Center Street. Ownership only for the 
weeks you want. Exchar>ga vacations for the places around 
the worid you've always dreamed about. For information 
contact; David Webster '50 Heard*Webster (see adjacent 
ad) or call 617-228-3678 


•^EARD ♦ 


‘Associates. ‘Inc. 

NANTUCKET ISLAND REAL ESTATE 

Residential, Commercial. Land, Rentals 
David E. Webster '50 

Sparks Ave., Nantucket, MA 02554 (617) 228-4837 


Classified Ads: SS.OO per line, two-line 
mininrum. (Allow 28 letters & spaces for first line, 50 
letters & spaces for each addltlonalline.) 

Display Ads: $35 per inch — S-Inch maximum. 
Copy Deadline: one nx>nth pnor to publication 
date Payment m advance of insertion required tor less 
than three inserions m one year Send orders to 
Classified Secion, Techmiogy Review. MIT. Room 
10-140. Cambridge. Mass 02139 
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There are still 
huge reserves 
of American oil 
left behind in oil 
fields that were 
tapped thirty or 
forty years ago." 
says Gulf Area 
Engineer John 
IShamburger. “In those days, 
jcrude was only two or three 
{dollars a barrel, so we would 
ioperate an oil well only as long 
■as the oil could be pumped up 
feasily and inexpensively. It 
Imade more sense to drill new 
jwells than to squeeze every 
{drop out of old ones." 


Tn many of these old wells, 
the underground pressure is 
so low that the oil won't come 
up without some extra help. 
The extra help is called ter¬ 
tiary recovery, and it's a whole 
technology in itself. Here at 
Heidelberg, Mississippi, we 
started experimenting with it 
in 1971. 

"One way to build up un¬ 
derground pressure is to set 
fire to some of the oil deep in 
the earth. That's called fire¬ 
flooding. It drives the rest of 
the oil toward the well, where 
it can be pumped to the sur¬ 
face. The improvement can 
be pretty dramatic; in one 
case, production increased 
from one hundred to 2300 
barrels per day 

“In other parts of the coun¬ 



try, with different geology, we 
might use water, steam, or 
chemicals to get the oil flow- 
in^. 

All over America, Gulf is 
using one or another of these 
technologies to get more oil 
out of old wells. It isn't cheap 
and it isn't easy, but it is a 
certain source of made-in- 
America energy for tomorrow 



Gulf people: 
energy for tomorrow. 

©Gull OU Corporation 1981 


“Gulf’s underground heat treatment gets more oil from old oil wells.” 



Consumer Orientation 
'Jc 3 Se' es 
Subject: _r"g fe Ces c 


^3'”'e<3 Ccsr^esce-ce 


11 Porsche 911 


At Porsche we design our cars for the long term oon t 
believe m the concept of pianneo oosoiescence Each new 
mooel is expected to have a production run of at least 10 
years The 911 has been in production for more than 15 years 
In addition, every car we build is further expected to bring its 
o wner many years of continued enjoyment. 

Our goal of the longlife car has shown, however, that com¬ 
ponents such as the engine and drive tram can have a far 
longer life span than the body. Road salt, acid ram. and other 
aggressive airborne matter have created increasing demands 
on the body s protective coating Now more than ever there is 
the danger of rust 

Paint alone is no protection against rust See diagram 
above .■ Harmful elements can attack a cars sheet steel A; 
through pinholes m the paint skin B Unchecked, rust'C. can 
expand, mar the finish, and weaken an ordinary steel body So 
m addition to a 4-steo paint process, the Porsche 911—like all 
Porsches—IS protected by a hot dip galvanizing process. 

All of the sheet steel used m all Porsches is hot dip galva¬ 
nized—on both sides—m a 5CX3‘C liquid zmc bath This pro¬ 


duces see diagram below, a protective zmc coating D, 
the sheet steel: E, that actually grows into the darnag 
portion ; F,, of the paint skin G]—plugging pinholes and pr 
venting further corrosion. 

As a result of the effectiveness of hot dip galvanizmg- 
begmnmg with the 1981 model year, we offer a limited wai 
ranty on the entire body of every new Porsche—911 924.92' 
Turbo. 928—against rust perforation for 7 years; ; 

“orscue Audi 'eoresents that Porsche vehicles wilt oe free from ! 
''•jST oerforation for the duration of 7 years if rust oerforation devei- 
oos under normal use ano service and the vehicle has oeen main¬ 
tained m accordance with manufacturer s reauirements any 
^rsche Audi authorized dealer will reoiace or repair the defective 
parts free of charge 

The hot dip galvanizing process is expensive But it re( 
fesents the most comprehensive anti-corrosion protectio 
available. At Porsche, excellence is expected. 

For more information or your nearest dealer, call toll-fre 
800, 447-4700 In Illinois. PORSCHE * AU 
call '800; 322-4400 nothing even comes clos 


At the Porsche Research anc De>/eioDment Center EnrAiicklungzentr'jm m '/Wetssach. 
the steel body of a Porsche 911 has oeen standing outside in the elements—orotected 
onlyby hot diD galvanizing—for 7 years Tooate there nas not been one soecK of red rust 
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